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延長する作業を行い、 NIPPONDATA80は24年、 NIPPONDATA90は 15年の追
跡期間となりわが国のコホート研究としては他に例を見ない長期追跡研究となっ
た。




















































































































































































































煙者を 1とすると男性1.52(95% CI: 0.50， 
4.63)、女性1.74(95% CI: 0.65，4.69)であっ
た。手段的ADL(IADL)低下に達するオッズ






































































































































































































































Hozawa A， etal. J Humめrpertens2009 (in press) 
図2.食品摂取頻度と19年後のADL低下リスクとの関連: NIPPON DATA80 
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図3.健康的日本食スコアと総死亡、死因別死亡リスクとの関連: NIPPON DATA80 
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Abstract 
Although several studies have reported on the relation between high blood pressure侶P)and i血paired
activities of daily li吋ng仏DL)，only a few studies have reported on the relation of high BP in middle-aged 
subjects with future impaired ADL. Furthermore， no studies reported an excess impaired ADL due 加
non'normal BP. Using ADL 1999 data， we compared data企omNIPPON DATA80 survIvors without 
impaired ADL (N=1816) with those with impaired ADL (N=75) using baseli且eBP information collected血
1980. We analyzed participants who were aged 47・59years at baseline. Multiple adjusted logistic 
regression analyses were used to esti血atethe risk of i血pairedADL according to baseline BP categories 
using Joint National Committee 7 guidelines (normal BP， prehypertension， stage 1 hypertension (HT)， 
and stage 2 HT). Subjects who used antihypertensive medications were classi.fed as ha吋且gstage 2 HT. 
We calculated excess impaired ADL due to non'normal BP. Compared with normal BP categories， the 
adjusted odds ratio (OR) and 95% confidence interval (CI) of having impaired ADL was higher i且 subjec臼
with prehypertension (OR=1.50， 95% CI: 0.55・4.09)，stage 1 HT (OR=1.56， 95% CI: 0.56・4.32)，担dstage 2 
HT (OR=2.96， 95% CI: 1.09・8.05). Non-normal BP explained 45% (33.7175) ofimpaired ADL. Apositive 
relation of BP categories with the composite endpoint of mortality and impaired ADL was also observed. 
In conclusion. controll血Ii!BP in middle ali!e mav Drevent deaths and future ADL decline. 
Key words: blood pressure， activities of daily living， mortality， population at位ibutable企action
INTRODUCTION 
Hype託ension(HT) is one of the strongest risk factors for回rdiovasculardisease mo凶alityand all-cause 
mortality (1・3). Thus， control ofblood pressure侶p)can increase lifespan. As the proportion of elderly 
people血ωeases，the importance of preventing physical dysfunction， that is， impaired ab出.tyto perform 
activities of daily li吋且g仏DL)，becomes a major public health concem for older people (4). 
We previously reported that the mむ且 causeof impaired ADL in Japan was stroke (4). Other studies 
have shown that participants who died仕omstroke had a longer period of disability before death 
compared with participants who died of other causes (5). It泊wellknown that HT is a stronli! risk factor 
for stroke (1・3)，_Therefore，HT may also be strongly associated with impaired ADL. However， only a few 
studies have reported the relation ofHT with physical dysfunction or impaired.ADL (6・12). Furthermore， 
these studies primarily included elderly participants (6'9). Only a few studies have examined the 
relation of BP measured at middle age and future也sab出ty(11，12)， and no studies have reported on the 
con位ibutionof BP to i皿p国redADL. Furthermore， ifwe ∞mbined i皿pairedADL姐 ddeaths together， 
we can calculate the relation ofBP with alive without impairedADL. 
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The objective of this study was白 investigatethe relation between ab出tyto perform ADL血 1999and 
baseline BP measured血 1980among a general population of Japanese subjects aged 47・59years taken 
企omNIPPON DATA80. NIPPON DATA80 is a cohort study that consisted of a representative Japanese 
sample who were surveyed血 1980.
:METHODS 
Participants and follow'up 
Two cohort studies of the National Survey on Circulatory Disorders comprise the National Integrated 
Project for Prospective Observation of Non'communicable Disease and Its Trends in the Aged (NIPPON 
DATA). Baseline surveys were performed in 1980 (NIPPON DATA80) (13'18) and血 1990(19・21).
Detailed methods of NIPPON DATA have been described previously (13， 17， 19). We analyzed the 
19・yearfollow'up data from NIPPON DATA80 in this study. 
Baseline surveys were carried out at local public health 四nters，and al participants had to be capable 
ofreach血gthe examination center without assistance. 
Biochemical and physical examinations 
Baseline BP was measured by trained observers using a standard mercury sphygmomanometer on the 
right arm of seated participants after at least 5 m血 ofrest. We defined BP categories as follows:皇且旦2
ET. svstolic BP:;:. 160 mmHta and/or diastolic BP > 100 mmHta; Statae 1 HT. svstolic BP 140・159mmHta 
and/or diastolic BP 90・99mmHe:; DrehVDertension.自vstolicBP 120・139mmHe: and/or diastolic BP 80・89
21mHta; normal BP. svstolic BP < 120 mmHe: and diastolic BP < 80 mmHta. If DarticiDants were takinta 
antihVDertensive medication. thev were catee:orized into Stae:e 2 HT irresDective of their BP level. Body 
mas回S1血nd也ex侶阻)was c叫alcu由1
obtained data including s血ok恒i且ghabits， as well as current health status and medical history. 
Non.fasti且gblood samples were separated by centrifugation within 60 m血 ofcollection i且 1980and stored 
at -70oC. Blood glucose levels were measured using the cupric'neocuproine method， and the values were 
adjusted by using the form山 ([0.047x (glucose ∞ncentration i旦 mg/，ω]ー0.541)ωobtainthe 
appro泊matevalue measured by the hexoki且asemethod， which gives levels in mmol/L (18). Diabetes was 
defi且edas casual blood glucose level of 11.1 mmoνL or self'reported diabet四 (18). Serum albumin and 
ωtal cholesterollevels were measured using a sequential au白血alyzer(SMA12/60;τ'echnicon， Tarrytown， 
USA) using bromocresol'green staining for albumin and the Lieberman'Burchard direct method for加tal
cholesterol at a spec.温claborato可 (presentlythe Osaka Medical Center for Health Scienc泡姐d
Promotion). 
ADLsurvey 
The NIPPON DATA studies performed follow'up ADL surveys血 1994(4) and 1999. In this study， we 
analyzed 1999 data because we wanted to examine the e島 ctofhigh BP in middle'aged subjec旬 onfuture 
ADL decline. The 1999 ADL survey was done in subjects aged :;. 65 years at that討血e.Participants aged 
45 and younger were not surveyed and some of participants aged 46 were not surveyed. Furthermore， 
because we wanted to study the e島 ctofhigh BP出 middle'agedsubjec凶， we limited the upper age of 
印刷ectsin this study to those younger than 60 years at baseline. 
We asked 300 Public Health Centers to participate in the 1999 ADL survey， and 249 ofthem agreed. In 
these areas， 2724 participan旬 werebetween the ages of 47 and 59 at baseli且e. A血 ontathem. 75 were 
excluded because of a historv of cardiovascular disease Ci.e. acute mvocardial infarction rAMIl or s仕oke).
and because of lack of i且formationon自erumtotal chole自terollevels.blood talucose levels. heitaht. weitaht. 
and田 rumalbumin levels， The remaining 2649 p紅白ipantswere surveyed; however， 385 died阻 d84 
moved before the ADL surveぁ Thus，2180 participants were asked to respond to the ADL survey阻 d
1891 did so (87%)官igure1). No sign埠但ntdifferences were seen between responders and non'responders 
for baseline a酔， BP values， use of antihypertensive medications， body mass血dex，自mokingstatus， and 
albumin levelsぐrable1). Non'responders had a signi五cantlyhigher 加talcholesterollevel than responders 
(p < 0.01) 
Participan旬 wereasked about five basic ADL items (feedi旦g，dres自白g，bathi旦g，toile討且g，and transfer 
[walki且gindoorsD， as modified企omKatz et al. (22) and whether each of these items could be 
~ccomplished without help， with partial help， orwith full help. ~a此iciD阻tswere also asked whether thev 
hd a historv of s仕oke.lower li皿b企acture.and AMI (4). This survey was conducted through telephone 
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血terviews(10.6%)， face.to・faceinterviews at home (80.0%)， and other methods (9.6%). 1mDaired ADLs 
were de:fined as Dartial or full SUDDort needed to Derform any of the five basic ADL items. As previously 
reported (13， 17， 19)， we identified participants who had died by ωmputer matching data仕'omJapanese 
National Vital Sta出 ticsrecords， using area， gender， birth da旬， and death as key ∞des. We ob阻血ed
permission to use the National Vital Statistics records from the Management and Coordination Agency of 
the Govemment of Japan. The Institutional Review Board of Shiga U国明rsityof Medical Science 
(NO.12・18，2000) approved the study. 
Statistical analysis 
Analysis of variance for continuous variables or chi'square tests for proportions were used to∞mpare 
baseline characteristics. The relationship between BP categories and impaired ADL was calculated 
using multiple adjusted logistic regression models. The multivariable'adjusted odds ratio (0同 for
i皿pairedADL was adjusted for age， sex， BMI (<18.6 kg/m2， 18.5・24.9kg/m2， ::26 kg/m2)， cigarette smoki且g
(current， ex'smoker， never smoked)， drinking (everyday， sometimes， ex'むinker，ne刊 r)，diabetes，ωtal 
cholesterollevels， and albu皿血levels. wte also added a historv of stroke and AMI at the ADL sur四 vas
Covariates in an additional model旬 determinethe role of stroke or AMI on the 四 lationbetween hili!:h BP 
andi皿DairedADL. The normal BP group was used as the reference group. The OR for having imp白red
ADL was calculated using multiple logistic regression analysis. To identi王ythee島 ctof BP on being alive 
without impaired ADL， we also analyzed the OR for the composite outcome of impaired ADL and death 
before the ADL survey (N=385) using multiple logistic regression analysis. Trend tests were Derformed 
bv alloca厄nli!:scores 1. 2. 3. and 4 to all DarticiDants with normal BP. Drehvnertension. stali!:e 1 HT. a且d
stali!:e 2 HT. resDectivelv. 
The percentage of excess impaired ADL due旬 non'normalBP was calculated as follows: p * {OR -l}/OR 
where p = proportion of cases exposed旬 therisk factor (23). All probability values were two.tailed and 
al confidence interval (CIs) were estimated at the 95% level. SAS softw紅 'e(刊rsion9.1， SAS Institute， 
Cary， NC， USA) was used for analyses. 
RESULTS 
Table 2 shows the baseline characteristics of the 1891 study participants. According to the BP 
categories， participants血 thehigher BP categories were older， and had a higher BMI， albu皿inlevel， and 
total cholesterollevel than tho田血thelower BP categories. The proportion ofwomen was higher in the 
lower BP categories. 
Table 3 shows the relation ofbaseline BP categories to i皿pairedADL. The age and sex'adjusted OR of 
having i皿pairedADL was higher in the higher BP categories. The age and sex'adjusted OR (CIs) of 
prehypertension， stage 1 HT，回.dstage 2 HT were 1.38 (0.51・3.71)，1.49 (0.55・4.06)，and 2.92 (1.11'7.67)， 
respectively. This trend was unchanged when we adjusted for BMI， smoking status， dri且kingstatus， 
diabetes， to阻1cholesterollevels， and albumin levels. No sex di島 renceswere observed for the relation of 
BP categories and i皿pairedADL(p for interaction = 0.38). 
When we further adiusted for the historv of stroke at the end of follow'uP. the relation between hili!:h BP 
and imDaired ADL was larli!:elv attenuated. The adiusted ORs for prehvnertension. stali!:e 1 HT. and sta田
2HT were 1.59 (0.56'4.53). 1.75 (0.60・5.12).and 2.10 (0.73・6.05).respectivelv. This sUli!:li!:ests that stroke 
Dlavs回 i皿Dortantcausal role in the relation between hili!:h BP and i皿pairedADL. On the other hand崎
a.diustment r.町historvofAMI at the end offollow'UD did not chanli!:e the :findinli!:S (data not shown). 
From the adjusted OR， we calculated the proportion ofi皿pairedADLdue to non'normal BP and 7.0，6.8， 
and 19.9 of excess impaired ADL were due ωprehypertension， stage 1 HT， and stage 2 HT， respectively. 
Thus， among 75 survivors with impむredADL， non'normal BP， that is， p四 hype此ension，stage 1 HT， and 
stage 2HT， e却 lained33.7 (44.9紛 ofimp泊四>dADL.
τb assess the relation between BP and being alive without i皿pairedADL， we calculated the risk of 
baseline BP categories using the composite endpoint of i皿pairedADL and all'cause death. Of 385 
Darticipa且tswho died before the ADL surv帆 191(50%). 46 (12%). 50 (13%). 7 (2%よand91 (24%) died of 
can，四r.stroke. heart di田 ase.other CVD. and other causes. resDectively:. The ORs of the composite 
endpoints were 1.22 (0.83'1.78)， 1.13 (0.76・1.69)，and 1.78 (1.20・2.66)for prehypertension， stage 1 HT， and 
stage 2 HT， respectivelyぐrable4). 
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DISCUSSION 
This study revealed a positive correlation between high BP at middle age and i皿pairedADL in the 
future， as well as the composite endpoint of impaired ADL and death. We found that 45% of i皿paired
ADL could be explained by non 'normal BP血 Japanese subjects. This sugges臼 that，among J apanese 
subjects， non-normal BP in middle ageお祖国po此antde旬rm血血tof future imp泊四dADL.
There are several prospective studies repo凶i且gthe relation of BP to physical performance (6・12).
However， most of these studies investigated elderly populations (6-9). Studies focusing on the relation 
between BP measured at middle age and future disab出tyare sc紅白 (11，12). Al出oughPinsky et al. 
investigaぬd2021 participa旦tswhose baseline age range was 28 to 62 years and found long-ter:m 
hypertension related ωdisab出ty(10)， they used“ever hypertensive，" that is， whether participants were 
diagno鴫 dwith hypertension during follow-up， as a risk factor. Thus， their study could not conclude 
whether BP measured at middle age could predict future disab出ty.Reed et al. investigated physical 
function among 3263 subjects with J apanese阻 cestrywho had information企om28 ye紅白 before the 
survey. The baseline age of these participants ranged仕om45 to 68 years (1). They found that the 
most consistent predictor of healthy aging was low BP. Guralni.k et al also studied participants of 
Alameda County Study who were aged 46マoyears at baseline and investigated the 叫 ationof high BP 
with physical function after 19 years (12). They found high BP predicted future lower levels of physical 
function. These latter 2 fi且必ngswere mostly consistent with our results自howingthat high BP at ages 
47・59predicts impaired ADL a氏er19 years. 
1t is well known that high BP is associated with a higher risk of stroke (1・3). We previously reported 
the prevalen田 ofimpairedADLand the magnitude ofthe association with stroke (4). Similarly， another 
study in Japan showed that the duration of disability before death was longer in participants who died of 
stroke than血 participantswho died of other reaso田 (5). 1n that study， 45% of patients who died仕om
B位okehad more than 6 months of disability (5). These findings are ∞nsistent with our res叫.ts，that is， 
BP was strongly related with impairedADL. Qur results th且tadiustment for stroke historv at the end of 
the follow-uo lare:elv attenuated the relation between hie:h BP and imoaired ADL also suooort the idea 
that日仕okeolavs an imoortant role in the relation between hie:h BP and imoaired ADL. Although Ohmori， 
et al. also showed the risk of long-term disab出tywas lower in participants who died金omischemic heart 
diseases， which is strongly affected by BP， th回国thosewho died金omother causes (5)， our study reve叫ed
that， overall， higher BP levels at middle age were strongly associated with a future decline血ADL.
We found 45% of i皿pair吋 ADLwas explained by non-normal BP in our study. This suggests that 
preventing progression of non-nor:mal BP might yield a lower incidence of ADL decline. Because 
participants of NIPPON DATA80 included a representative Japanese general population， and the 
response rate of the ADL survey was high， we believe that these rates ar喝 applicableto a general 
Japanese population. However， this rate may not be applicable to other populations where mortality or 
incidence rates of stroke are lower. Further studies conducted in other coun仕iesthat assess the impact 
ofBP on i皿pairedADL would be of interest. 
We also found that high BP was strongly associated with the composiぬendpointof death and impaired 
ADL. This suppo抗sthe idea that preventing high BP is i血portantnot only for preventing i皿pairedADL
but also preventing death; that is， controlling or managing BP血 middle'agedsubjects may have the 
potentialωprolong the duration of lives without impaired ADL， thus increasing so called healthy life 
e却 ectancies(24). 
There are severallimitations 旬 thisstudy. ~irst. we did not assess baseline ADL conditions. Thus. 
we could not deter:mine whether oarticioants had been indeoendent at baseline. However. because 
Darticioants arrived at the basel血eexam on foot and because we also excluded oarticioants who had a 
historv of stroke. we considered the e晶 ctof the lack of i且formationon baseline ADL on our res叫旬tobe 
且豆雇通l生 Second. we assessed ADL onlv i旦 1999.and. some narticinants nroe:ressed to imnaired ADL 
before the ADL survev. However. manv uarticinants with imnaired ADL before the ADL survev died 
before the ADL surv芭v. Thus. we believe we adeauatelv addre自sedthis limitation bv exolorine: the 
comno自iteendnoi且tof death and i血nairedADL. F血alv.because we focused on the relation between BP 
at middle ae:e (<60 vears占阻dfuture ADL decline. the oldest narticinants i且 1999were vounlZer than 80. 
In Japan. in 1981>. life exnectancv at 40 vears was 35.5 vears for men and 40.2 vears for women (25). 
Thus. our narticio_ants mie:ht be too voune: to assess the imoact of BP at middle ae:e on lifetime di旦ab出tv.
H9wever. we believe that our infor:mation is imnortant旬 assessthe i血 oactof hie:h BP on oremature 
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imDaired ADL and death. 
In conclusion， non.normal BP血 middleage is a strong predictor of imp創redADL 19 years later. 
Nearly halfofthe i皿pairedADLi且 1999was shown to be related to non-normal BP in 1980. Non-normal 
BP also predicted the composite out∞me of death and impaired ADL; that is， lower BP in middle age c阻
yield longer healthy life expectancies. 
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Table 1. Oifference between responder of survey for activity of daily living and non-responder. 
Responder Non-Responder 
1891 289 
Age years 52.9 (3.6) 52.7 (3.8) 
Sex (% female) 59% 64% 
Systolic blood pressure mmHg 138.4 (19.8) 136.5 (19.9) 
Oiastolic blood pressure mmHg 83.3 (11.9) 82.1 (11.6) 
Antihypertensive medication Yes % 10% 8% 
Body mass index kg/m2 23.0 (3.1) 23.1 (3.1) 
Current smoking % 30% 29% 
Oaily drinker % 22% 20% 
To也Icholesterol mmol/L 5.00 (0.85) 5.18 (0.90) 
AIbumin g/L 43.9 (2.3) 44.0 (2.3) 
Values are expressed as means (standard deviation) or %. 
SO: standard deviation 













Table 2. Baseline characteristics according to BP categories， NIPPON DATA80 1980. 
Normal BP Prehypertension Stage1 HT Stage2 HT 
N 230 682 541 438 
Age years 52.3 (3.7) 52.6 (3.6) 53.1 (3.6) 53.4 (3.6) 
Sex (% female) 63% 62% 55% 57% 
Systolic BP mmHg 110.3 (6.3) 127.5 (6.5) 144.7 (7.3) 162.2 (18.0) 
Diastolic BP mmHg 68.2 (6.0) 77.8 (6.5) 86.5 (7.2) 95.9 (11.1) 
Antihypertensive medication Yes % 0% 0% 0% 44% 
Body mass index kg/m2 21.8 (3.0) 22.5 (3.0) 23.3 (3.0) 24.1 (3.2) 
Current smoking % 35% 28% 33% 28% 
Daily drinker % 17% 17% 27% 27% 
Diabetes % 4% 3% 4% 4% 
To也Icholesterol mmol/L 43.1 (2.2) 43.7 (2.3) 44.0 (2.4) 44.3 (2.3) 
AIbumin g/L 4.8 (0.9) 5.0 (0.8) 5.1 (0.9) 5.1 (0.9) 
Values are expressed as means (standard deviation) or %. 
BP: blood pressure; N: numbers of participants; HT: hypertension 
Stage 2 HT: systolic BP主160mmHg and/or diastolic BP主100mmHg 













Prehypertension: Satisfied with neither stage2 nor stage 1 HT criteria and systolic BP 120・139mmHg and/or diastolic BP 80・89
Normal BP: systolic BP < 120 mmHg and diastolic BP < 80 mmHg 
User of antihypertensive medications were included in Stage 2 HT categories. 
P-values were tested by t-test or chトsquaredtest 
I¥l 
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Table 3. Relation of baseline BP回 tego叩withimpaired ADL assessed at 19 year after baseline among pa同cipantsaged 47-59 at baseline. 
NIPPON DATA80， 1980-1999. 
BP cateaorv at baseline* NormalBP Prehvpertension Staae1 HJ Staae2 HT _ Pfor trend 
Participants alive at the end of follow-up without impai陪dA 225 661 522 408 
Participants alived with impai陪dADL 5 21 19 30 
Age，sex-adjus抱dOR (95%CI) 1 1.38 (0.51-3.71) 1.49 (0.55-4.06) 2.92 (1.11-7.67) <0.01 
Multivariate adjusted OR (95%α)t 1 1.50 (0.55-4.09) 1.56 (0.56-4.32) 2.96 (1.09・8.05) <0.01 
Excess impaired ADL due to non-no町nalBP 0 7.0 6.8 19.9 
Population Attributable Fraction 9.3% 9.0% 26.5% 
BP: blood pressure， ADL: activity of daily living; OR: odds ratio; CI: confidence interval 
*: De自nitionof BP categories are described in Table 2. 
t: adjusted for age， sex， body mass index (<18.5， 18.5-24.9，25-)， and smoking (current， ex-smoker)， drinking (d副Iy，occasional，ex-drinker)， 
diabetes， total cholesterol， and albumin. 
'" o 
Table 4. Relation of baseline blood p陪ssure(BP) category with composite outcome (impaired ADL and al cause 
mo仕ality)assessed at 19 year after baseline among participants aged 47-59 at baseline. NIPPON DATA80， 1980・
1999. 
BP cateClory at baseline* Normal BP Prehypertension StaCle1 HT Stage2 HT 
Overall N 271 809 641 555 
Number of composite outcome土 46 148 119 147 
Age，sex-adjusted OR (95%CI) 1 1.10 (0.76-1.60) 1.00 (0.68-1.47) 1.57 (1.07-2.29) 
Multivariate adjusted OR (95%CI)t . 1 1.23 (0.84-1.81) 1.14 (0.77-1.70) 1.79 (1.20・2.67)
BP: blood pressure， ADL: activity of daily living; OR: odds ratio; CI: confidence interval 




↑: Adjusted for age， sex， body mass index (<18.5，18.5-24.9，25-kg/m2)， smoking (current， ex-smoker)，drinking 
(daily， occasional， ex・drinker)，diabetes， total cholesterol， and albumin. 




. Although several studies have reported on the relation between high blood pressure但P)and 
imp泊redactivities of daily living仏DL)，only a few studies have reported on the relation of high BP 
担 middleage with future impむredADL.
• No studies have reported an excess incidence ofimpairedADL due to non-normal BP levels. 
Wbat也isstudyadds 
• BP categories measured at middle age∞uld predict future impaired ADL and the composite 
endpoint ofimpairedADL and death. 
• We found that 45% ofimpairedADL could be explained by non-normal BP也Japanesesubjects. 
Figure legend 
Figure 1 
Flow chart of the study participants. 
N: numbers ofparticipants. 
ADL: Activities of daily livi且g
、? 31一
Figure 1 
Participants aged 47・59at baseline in 249 areas 
N=2724 
N=34 history of CVD at baseline 
N=41 Lack of confounding factors 
Study pa同icipants
N=2649 
Participants who were 










Without impaired ADL 
N=1816 
N=385 
Non-responders or incomplete 








































































ズ比は非喫煙者を1とすると男性 1.52[95% CI: 0.50， 4.63]、女性1.74[95% CI: 0.65，4.69] 
であった。民DL低下に達するオッズ比は喫煙男性で1.83[95% CI: 1.10， 3.05]と有意に高か
ったが、女性では有意な関連は認めなかった。表3は喫煙歴と、 ADL江ADL低下あるいは
死亡との関連について示した。 ADL江ADL低下あるいは死亡のオッズ比は喫煙男性で、2.04




































P田ticipan臼aged47・61at baseline in 249紅eas
N=2902 
N=75 History ofCVD at baseline 
N 49 Lack of confounding factors 
Studyp釘ticipants
N=2778 
Participants who were alive 
and lived in由eぽea
N=2278 
Participants who died 
before ADL survey 
N=411 
Participants who 
moved before ADL 
survey 
N=89 
Responders of ADL s山vey
N=1944 
Non-responders of ADL survey 
N=334 
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Table 1. Baseline Characteristics of S佃dyPopulation in 1980. N1PPON DATA80， 1074 Men 
and 1332 Women aged 47 to 61 
Non smoker Former smoker Current smoker Pvalue* 
Men 
Number of participants 152 199 696 
Age(ye釘) 52.97土3.9 53.43 :13.8 53.44土3.8 0.37 
BMI(kg/m2) 23.74土2.8 22.64 :12.8 22.29 :12.7 <0.001 
Serum albumin (g/dl) 4.4土0.3 4.41土0.2 4.37土0.3 0.08 
Serum total cholesterol (mg/dl) 191.34土30.4 193.64土33.7 184.28土33.9 <0.001 
SBP(mmHg) 140.65土19.6 140.85 :122.1 140.47土20.3 0.97 
DBP(mmHg) 87.05土11.0 86.18 :113.1 84.67 :112.4 0.05 
Prevalence ofhypertension↑(%) 61.2 54.3 55.8 0.38 
Current drinking (%) 71.1 70.4 77.9 0.04 
Women 
Number of participants 1181 28 99 
Age (year) 53.66土4.1 54.46土4.6 54.16土4.1 0.31 
BMI (kg/m2) 23.3土3.4 23.58士3.6 22.95土3.4 0.55 
Serumalbum血(g/dl) 4.37 :10.2 4.34土0.2 4.36土0.2 0.81 
Serum total cholesterol (mg/dl) 198.16土33.6 198.89土30.1 198.01土32.5 0.99 
SBP(m皿Hg) 138.46 :120.7 140.82土17.1 133.37 :121.0 0.05 
DBP(mmHg) 82.45土11.4 83土11.6 79.61 :113.0 0.06 
Prevalence of hypertension↑(%) 51.0 57.1 42.4 0.20 





Table 2. Relationship between Baseline Smoking Category in 1980 and Impaired ADL圧ADLAssessed 19 years later. NIPPON DATA80， 
Japan， 1980-1999. 
Non smoker F ormer smoker Current smoker 
Men 
Number of participants alive at the end of follow-up 127 160 503 
Number of participants who developed impaired ADL 4 5 23 
Age-adjusted OR (95%CI) 0.96 (0.25，3.66) 1.42 (0.48，4.18) 
Multivariate-adjusted OR (95%CI)* 1.15 (0.30， 4.48) 1.52 (0.50， 4.63) 
Number of participants who developed impaired IADL 22 37 145 
Age-adjusted OR (95%CI) 1.40 (0.78，2.54) 1.89 (1.14，3.12) 
Multivariate-adjusted OR (95%CI)* 1.42 (0.78，2.58) 1.83 (1.10，3.05) 
tαa 3 
Women 
Number of participants alive at the end of follow-up 1047 24 83 
Number of participants who developed impaired ADL 41 2 5 
Age-adjusted OR (95%CI) 1.93 (0.43， 8.62) 1.51 (0.58，3.95) 
Multivariate-adjusted OR (95%CI)* 1.64 (0.35， 7.69) 1.74 (0.65， 4.69) 
Number of participants who developed impaired IADL 155 2 12 
Age-adjusted OR (95%CI) 0.40 (0.09， 1.78) 0.91 (0.47， 1.75) 
Multivariate-adjusted OR (95%CI)* 0.36 (0.08， 1.61) 0.98 (0.50， 1.92) 
ADL:日常生活動作，IADL:手隈的ADL，OR:オッズ比，CI:信頼区間.
*調整変数には年齢、B勘目、血清アルブミン、血中総コレステロール、高血圧、飲酒歴を用いた
Table 3. Relationship between Baseline Smoking Category in 1980 and Composite Outcom四ゆ伺thor Impaired ADLlIADL) Assessed 19 
years later. NIPPON DATA80， Japan， 1980・1999.
Nonsmoker Former smoker Current smoker 
Men 
Number of participants 152 199 696 
Nwnber of composite outcomes 47 76 340 
Age-adjusted OR (95%CI) 1.33 (0.84， 2.10) 2.09 (1.43， 3.07) 
Multivariate-adjusted OR (95%CI)* 1.33 (0.84， 2.11) 2.04 (1.38， 3.01) 
Women 
£《0AS N umber of participants 1181 28 99 
Number of composite outcomes 290 6 28 
Age-adjusted OR (95%CI) 0.72 (0.28， 1.85) 1.14 (0.71， 1.83) 































1980年に 47-60歳で循環器基礎調査を受診し、 19年の追跡の後 1999年に ADL調査を受
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Abbreviates Title: Meat Intake and Activities of DaiIy Living 
ABSτ'RACT 
Background: Almost no studies have investigated the relationship between food intake measured at middle-age and future 
disability. 
Objective: To examine the association of meat， fish and egg intake with risk of subsequent mortality and/or釦.turedecIine in 
activities ofdaily living (ADL)包nong血eelderly. 
Metbods:τbe cohort consisted of2，316 Japanese individuaIs aged 47-60 at也ebaseline who were random1y selected 
由roughoutJapan and foIlowed up for 19 years from 1980. 
Results:百losewho ate meat三onceevery two days were younge巳therewere more men， daily drinkers， professionaI 
workers， and urban residents comp釘edto those who ate meat < once every two days. Over 19 years offoIlow-up， 75 
participants became dependent due to impa出 dADL. A higher intake of meat w笛 associatedwith a由.tistic叫Iysi伊ific田t
decrease in i皿pairedADLoccurrence (odds ratio=O.61， 95% confidence intervaIs: 0.38・0.99，P=O.04). Fish and egg in匂ke
were not associated wi也anydifference in impaired ADL occ町rence.None ofthe也reefoods were associated wi血血y
changes in mortaIity. 
Conclusion: A higher intake of meat may prevent回p誼 edADLoccuπ'ence，aI也ough也isw箇 notassociated with a lower 
mortaIity. 
Key Words: Meat， fish， egg， activities of daiIy living， mortaIity， a cohort蜘 dy
町TRODUCTION
The elderly popul凶ionis increasing in developed countries and， improvements in heaIth care have led to阻 increasein 
life expec匂且cy.In 2005， Jap血 had曲ehighest proportion of白oseaged 65 and older恒也eworld [1]. Al血oughbo曲life
exp∞泊ncyand heaIthy life expec旬ncyin Japan are among longest in the world， the difference in the two expec包且ciesis 
about 7 years [2]， indicating people in Japan suffer企om世間activityof daily living (ADL) reduction for a long time before 
d句th.Amongm姐 yenvironmentaI factors也atmay influence ADL包theelderly，也.erole played by food is impo此四t
However， aImost no studies have investigated the relationship between food intake measured at middle-age回 d白ture
disabiIty. 
百eobjective ofthis prospective託udywぉ tocIarify the relationship between food也旬ke佃 dimp誼'edADL surveyed at 
19y凶rsafter a baseline s田vey笛nonga Japanese generaI popul副ionaged 47・59ye釘s.Previous studies on food intake佃 d
岨・cause血 dcause-spec温cmo此aIityled us to hypothesize也atfood白紙isknown to promote atheroscIerosis， such as eggs 
orm副，would have a negative inf1uence on fu加reADL， and food白紙is known to prevent atherosclerosis， suchぉfish，
would have a beneficiaI influence on釦阻reADL[3・9].
ME官官ODS
43ー
Pr，吋ectfor Prospective Observation ofNon圃cornmunicableDisease回 dIts Trends包theAged (NIPPON DATA) w箇 used.A
baseline survey w笛 performedin 1980 (NIPPON DATA80) (1O-l3).駒田a1yzed恥 19・抑留follow叩 datafrom NIPPON 
DATA80恒也issωdy. 
The study population comprised 3，227 particip血 ts(1，4l3 men and 1，814 women， aged 47 to 59)企om300 random1y 
selected dis甘icts泊 1980.The baseline surveys were carried out at loca1 public h伺 I白centers皿 da11 participants had to be 
capable of reaching the examination center without assi託血ce.百lep紅ticipationrate wぉ about77%. We excluded 286 
P釘ticip阻 tswho had a history of coronary heart disease or 5回 ke(n = 39)， were missing infonnation in the baseline survey 
(n = 54)， orwere lost to follow-up (n = 193) due to an incomplete residentia1 address at the baseline. Thus， 2，941 were 
eligible伽 follow-up. Among廿lem，427 died and information about ADL wωgathered from 2，514 s町vivorsby 
physici血 sand public hea1th nurses at public hea1th centers泊 1999.Consequent1y， 75% (1，889) ofthe survivors completed 
世leinformation. No potentia1 differences between responders and non-responders in terms ofbaseline age， gender， BP va1ues， 
use of antihypertensive medication， body mass index但岨)，smoking 由加sor serwn a1bumin concen回:tionwere observed. 
Participants wereぉ:kedabout five basic ADL items (feeding， dressing， bathing， toi1eting，回d回nsfer:walking indoors) 
modified企'omKatz， et a1. [14] and whether each ofthese could be accomplished without help， wi白partia1help or wi血ful
help.百liss町veywas conducted也roughtelephone interviews (10.5%)， face-to・faceinterviews at home (80.0%)， and other 
me'血ods(9.5%). In this蜘 dy，we basica11y回a1yzedp副 icipantswho completed the ADL infoπnation a10ne (N=1，889)， 
andtoge血erwith participants who died before白eADL回rvey(N=2，316). The Institutional Review Board ofShiga 
University ofMedica1 Science (NO.12-18， 2000) approved血E蜘 dy.
Biochemlcal and baselineιxaminations 
Baseline BP was measured by甘ainedobservers using a stand釘dmercury sphygmomanometer on也eright arm of seated 
participants after at least 5 minutes of rest. Hypertension was defined as a systolic blood pressureと140mmHg， a diastolic 
bloodpress町eと90mmHg， orwhen a particip血 twas rec巴ivingmedication for high blood press町e.BMI was ca1culated as 
weight (kg) divided by heighf (m). 
AI出stylesurvey was a1so carried out using a self-adrninistered questionnaire which included the daily consumption of 
mea1， eggs and fish. Egg ∞nsumption wぉ codedおと2eggs per day， about 1 egg per day， about 1 egg every 2 days， about 1 
to 2 eggs per week， and less白血oneeggperw∞k. Fish， and meat intake were coded s巴paratelyおさ2times per day， about 1 
ti血eper day， about 1由neevery 2 days， about 1 to 2 t国民perweek， and less也血on∞perweek. Reported恒formation
was confumed by public hea1由nurses白roughinterviews wi也thestudy participants regarding food consumption， smoking， 
合恒kinghabi1，血dpresent佃 dpast medica1 histories. 
Non-fasting blood s出npleswere dra'問 1and centrifuged wi也泊60min of collection and stored at・700Cunti1 ana1yses. 
Serwn tota1 cholesterol， a1burnin， uric acid and creati且inewere ana1yzed in a sequentia1 auto-analyzer (SMAI2/60; 
Technicon， Tar乃花own，USA) at a single laboratory (Osaka Medical Center for Hea1th Science and Promotion). Serum 
concen甘ationsof glucose w町emeasured by血ecupric-neocuproline method [15]. Diabetes was determined by medica1 
history or de:fined笛 aserum glucose concen回iionと200mg/dl.
Statistical analysお
SAS version 9.1 for Windows (SAS Institute， Cary， NC) w筒 used.Because血enumber ofparticipants w俗 notlarge， 
participants were classi白edinto血etwo groups according to meat consumptionおくonceevery 2 days and三onceevery 2 
days， and fish and egg consumption as < once per day and三onceper dayaround也emedian of these cons田nption
categories.百四chi-squaretest was used to compare dichotomous variables and由eStudent's t-test was used to compare 
means b巴tweentwo groups according to food consumption.τbe relationship between food intake categories and impaired 
ADL or impaired ADL together wi也all-causemortality was ca1culated using multiple adjusted logistic regression models， 
taking a lower food consumption groupぉ areference. Age-sex-adjusted回 dmultivariate-a匂ustedodds ratios were 
calculated. For multivariate ana1yses， we adjusted for age， BMI， and cigare批 smoking(never and former smokers， c町 ent
smokers < 20 cig;都町州車currentsmokers 20 to 40 cig間取slday，and c町 entsmokersと41cigaretteslday)， a1cohol 
合inking(never， pぉ1，non-daily， and daily)， hypertension and diabe旬s (Modell). Modell was a1so adjusted for serum 
album凪皿dto凶 cholesterolconcentrations例odeI2).Model 2 w倍加her叫ustedfor job type (professiona1 or not) and 
urban residence (yes， no) (ModeI3). lnぬractionsbetween sex and the effect of food intake on imp位edADLor
i皿pairedADL toge血erwi也all-causemo口a1itywere exar叫ned.
RESULTS 
The baseline characteristics and outcomes of 1，4l3 ma1e and 1，814 fema1e study participants in each mea1， fish and egg 
consumption category釘eshown in Table 1. In ma1e participants who ate meatとonceevery two days， there wiぽemore
professiona1 workers compared to those who ate meat < once every two days. In men who ate fishとonceper day， there were 
more daily drinkers and hypertension， and fewer professiona1 workers血血泊menwho a旬fish< once per day. In men who 
ate eggs三onceper day，世lemeanBMIw邸 sma1ler白anin those who ate e邸s< once per day. In women who ate m回tと
once every two days，出erewぽemore younger participants， more smokers and more professiona1 workers compared to those 
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who ate meat < on田 everytwo days. In women who ate e路定on∞perday，由eme釦 to凶 cholesterolconcen回 tionwぉ
higher血血也osewho ate eggs < once per day. No differences in crude outcomes (incidence of death， stroke， CHD， orleg 
企acture)were noted between the two groups泊eachof也E也reefood in包ke回!tegories.τ'hebaseline characteristics and 
outcomes ofthe 1，889 survived participants were b組問llyω泊Table1. 
Dur恒g19 years offollow-up， 502 participants either died or became dependent due to impaired ADL. Table 2 shows 
numbers of participants at risk and impaired ADL or death cases， odds ratio (OR)， and 95% confidence intervals by age and 
sex-adjusted， and multivariate adjusted ORs (model 1 to 3) for death or impaired ADL. Di首erences泊佃yfood intake were 
not笛sociatedwi也differences恒compositeoutcome of impaired ADL and death. There were no interactions between 
sex a且dthe effect offood intake on加pairedADL together with all-cause mortality. 
During 19 years offollow-up， 427 participants died. Table 3 shows numbers ofparticipants at risk and death cases， odds 
ratio (OR)， and 95% confidence intervals by age and sex-adjusted， and multivariate ac目ustedORs (modell to 3) for d巴ath.
Differences in any food intake were not associated wi由differencesin mo此ality.百lerewere no interactions between sex and 
也eeffect offood intake on all-cause mortality. 
D町恒g19y回rsoffollow-up， 75 participants became dependent due to imp剖redADL. Associations of impaired ADL and 
food intake in血e1，889 surviving participants are shown in Table 4. A higher in也keofmeatwぉ associatedwi由a
S飽.tisti回llysignificant decrease in the occ山renceof impaired ADL in al four models.百leother covariates in model 3 that 
had signific血 tcon国butionsto the outcome were age (P=0.0004)， BMIσ=0.009)， and urban residence σ=0.02). There 
were no interactions between sex and the effect of food intake on impaired ADL. 
DISCUSSION 
Wefound也ata higher in臼keof meat during middle age was associated with a由.tisticallysignificant reduction in白旬re
occurrence of impaired ADL， al血oughitwぉnotassociated with change in composite outcom巴ofeither died or became 
dependent due to impaired ADL. Intake of fish回 deggs wぉ notassociated wi也thecomposite outcome or wi血impaired
ADL outcome.τnese results were unexpected since e，路.sand meat町 believedto promote atherosclerosis， and宣shis 
known to prevent atherosclerosis. Recently， it has been shown也atlow to normal serum albumin and to凶 cholest位。I
conc田佐ationswere associated with impaired ADL using this cohort data， as wellぉ thoseofother studies [13，16，1η. 
However，泊血epresent study， these concentrations were not different between the two groups in al也reefood in旬h
C飢egones.
Meatpr叫uctsare rich in saturated fa町 acids也倒的thoughtto be atherogenic. In fact， a high in拙 eofmeat is classedぉ
a component presumed to be d巴出mentalto health in studies on dietary pa枕ems，including泊aMediterraneandiet [18，19]. 
Surprisinglぁhowever，there has been no prospective study to demonstrate由ede回mentaleffects of meat恒也keon
cardiovascular outcome. Actually， a higher meat intake had a neu回 1association wi也al回目emortality while a higher 
泊泊keof企uitsand nuts w笛 inverselyassociated with al cause mortality， ina Mediterranean diet study [18].τ'here have 
been some cross司sectionalstudies related to associations between intake of meat and cardiovascular disease risk白.ctors.
Sadakane et al. identified也氏edie阻ryp副ems企omafood企equencyquestionnaire by factor analyses. In men， the meat 
pほtemwas associated wi也副gh釘 totaland high-d田.sitylipoprotein (HDL)，血dlow-density lipoprotein ιDL) cholesterol; 
泊women，itw笛 associatedwi血 highertotal and HDL cholesterol [20]. Two small studies found no effect of an回alprotein 
祖ぬkeon blood pressure [21， 22].百lelarge scaled町TERMAPstudy showed die恰ryanimal protein intake was not 
associated with a hi酔erblood pressure after a何回回entfor height and weight， while vege帥 leprotein wぉ inverselyrelated 
to blood pressure [23]. To date， cross-sectional studies have failed to demons甘ateany detrimental effect of meat intake or 
阻.im.alprotein on cardiovascular disease risk factors. Interestinglぁseverallongitudinalstudies have suggested a beneficial 
effect of meat intake on c釘diov笛 cularoutcomes. Using the HiroshimaJNagasaki Life Span Study cohort data， Sauvaget et a1. 
showed intake of animal products had protective effects against in仕acerebralhemorrhage and cerebral infarction [24， 25]. 
Analyzing the Rotterdam Study da民 Geleijnseet al. showed CHD mortality wぉ reducedin a higher tertiles of dietary 
mem珂uinonecomp釘edto the lower tertile [26]. Smce major sources ofmenaquinone are meat， eggs and cheese; generally 
considered to be unheal吐lydiet，恥authorsthought江unlikely伽.tthe observed reduction in CHD risk wぉ dueto
confounding factors. A cross-sectional study in the elderly showed protein intake， especially企oman泊lalsources， wお
associated wi血abetter preservation of muscle mぉs[27]， and a follow-up study in older， commu凶ザ・dwellingadults 
d聞10田町ateddie凶ryprotein in包kew笛 inverselyassociated wi血3y回rlean mass loss [28]. Recentl払血ein包keofanimal 
protein血 dfatin Jap佃 has面白伺sedsigr首fic血 tly;however， the current m回nconsumption of也esenu釘ients恒Japanis 
stilllow compared wi由Westemcoun回目 [29・32].It is possible由ateven if a very high meat intake is associated with 
negative outcomes， a higher in'包kein a lower range may have beneficial e民 cts.百1凶，也ereappears to be enough evidence 
to sUpport our present finding也剖ahigherin也keof rneat may prevent occurr回目ofimpairedADL，al世10Ugh江wasnot
associated with lower mortality. 
Ano也.erfactor that may relate to the association between meat in包ke血 doutcomes is socioeconomicは鉱山(SES).Lower 
SESis翻 ociated叫削l-ca臨，ぉwellお阻diovas叫 ar，ml州 d抑制mo制抑[33・36].In the present 託時~ a脳出er
mぬkeof meat was associated with a higher prevalence of professional work and urban residence; markers of a higher SES. 
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Urban residence was a significant con出butorto a lower risk for imp剖redADL恒也elogistic analysis model. A食er
叫jus皿entfor町b阻 residence，however， a higher泊包keof meat remained statistically signific血 t.
τbere釘'esome limi飽tions泊thisstudy. We did not assess the baseline ADL condition， therefore we are not sure that al 
加p泊四dADL回seswere new incidents during the follow-up period. However， because血ep紅白ipantsc卸neonfootω
bぉelineex組曲ationsat 10凶1public health c粗 ters血 dwe excluded p副icip岨tswho had a history of stroke， we considered 
the effect of any lack of information on 0町 resu1tsto be negligible. Second， we do not have information on SES， 0血er白血
professional work and urban residence.百出d，血etime sp血 betweenbaseline data∞llection and ADL da包 collectionis 
long; diets might have been changed during this time in Japan. However， according to the National Health and Nu困tional
Survey in Japan，血eavぽ噌edaily intakes of meat， fish血 de艶 byJapanese aged 50 to 59 in 1986 were 58.7， 102.3釦d40.5
g， respectively， and those by Japanese aged 60 to 69血 1996were 51.4， 106.7阻 d36.4 g， respectively [3η. Namely， th町e
mi酔tnot have been significant changes in diets in Japan during the study period. 
In conclusion， a higher in阻keof meat may prevent impaired ADL oc沼田rence，al血oughit was not associated with a lower 
mortality. 
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Table 1 Baseline Characteristics and Outcomes of 1，042 Male and 1，274 Female Pa同icipantsin the Meat， Fish and Egg Intake Groups， NIPPON DATA80， 1980-99. 
Meat< 1/2 d Meat~1/2 d P Fish < l/d Fish ~l/d P Egg< l/d Egg~l/d P 
Men 
N 375 667 555 487 599 443 
Age (years) 53.2土3.6 52.9土3.5 0.27 52.9士3.5 53.1士3.5 0.52 53.1士3.5 52.9土3.5 0.51 
BMI (kg/m2) 22.4土2.9 22.7土2.7 0.15 22.5土2.9 22.7土2.7 0.14 22.7土2.8 22.4士2.9 0.048 
Smoking(%) 69.9 65.4 0.13 68.5 65.3 0.28 66.9 67.0 0.97 
Dai1y drinking (%) 49.1 52.5 0.29 47.9 55.0 0.02 51.6 50.8 0.80 
Hyp剖 ension(%) 58.1 54.9 0.31 52.6 60.0 0.02 57.3 54.4 0.36 
Diabetes (%) 7.7 10.2 0.19 10.6 7.8 0.12 9.9 8.6 0.48 
Albumin (mg/dl) 4.4:10.3 4.4士0.2 0.48 4.4士0.3 4.4士0.2 0.47 4.4士0.3 4.4士0.3 0.95 
TCH(mg/dl) 186士34 188士34 0.49 188:1:35 187士33 0.53 18先 35 185:132 0.10 
Professional work (%) 33.7 40.7 0.03 41.1 34.9 0.04 38.7 37.5 0.69 
Urban residence (%) 25.3 31.0 0.05 31.2 26.5 0.10 30.4 27.1 0.25 
Incidence of 
D回白(%) 25.1 25.5 0.88 25.2 25.5 0.93 25.2 25.5 0.91 
怠 Stroke (%) 9.8 7.4 0.26 8.6 7.9 0.72 9.1 7.1 0.30 
CHD(%) 5.1 5.0 0.94 5.2 4.8 0.81 6.0 3.7 0.16 
Leg fracture (%) 1.5 2.1 0.54 1.7 2.0 0.80 2.3 1.2 0.29 
Women 
N 573 701 750 524 877 397 
Age (years) 53.6士3.8 53.1士3.8 0.02 53.1土3.7 53.5士3.9 0.10 53.3:13.8 53.3:13.7 0.997 
B阻 (kg/m2) 23.3土3.6 23.3土3.2 0.98 23.4土3.4 23.2土3.4 0.39 23.4土3.4 23.2土3.3 0.39 
Smoking(%) 9.8 6.0 0.01 8.8 6.1 0.08 7.8 7.6 0.90 
Dai1y drinking σも) 1.8 2.0 0.74 2.3 1.3 0.23 1.6 2.5 0.26 
Hypertension (%) 51.3 46.9 0.12 49.2 48.5 0.80 50.1 46.4 0.22 
Diabetes (%) 3.8 4.0 0.89 3.3 4.8 0.19 3.8 4.3 0.66 
Albumin (mg/dl) 4.4土0.2 4.4:1:0.2 0.67 4.4土0.2 4.4士0.2 0.80 4.4土0.2 4.4土0.2 0.71 
TCH (mg/dl) 196土35 199土32 0.20 197土33 198土33 0.73 196土32 201士35 0.01 
Professional work (%) 15.4 22.0 0.003 17.6 21.0 0.13 18.5 20.2 0.47 
Urban residence (%) 28.5 32.0 0.18 32.0 28.1 0.13 29.8 31.7 0.48 
<t 
Incidence of 
Death(%) 13.8 12.0 0.34 12.3 13.6 0.50 11.9 
Stroke (%) 5.0 3.6 0.28 3.2 5.6 0.05 4.7 
CHD(%) 2.9 3.0 0.94 2.8 3.2 0.72 2.9 
Leg企acture(%) 0.8 1.8 0.16 1.7 0.9 0.26 0.9 
Data are shown in % or mean士SD.BMI=body mass index， TCH=total cholesterol concentration， CHD∞ronary heart disease 
I'able 2 Associations ofImpaired ADL or Death and Food Intake in 2，316 Participants in the Meat， Fish and Eee Intake Group， NIPPON DATA80， 1980-99. 
Meat < 1/2 d Meat主1/2d P Fish < l/d Fish当Id P Egg< l/d 
N 948 1，368 1，305 1，011 1，476 
Case with impaired ADL or death 214 288 271 231 306 
Odds ratio 
Age-sex adjusted 0.89 (0.72-1.09) 0.25 1.06 (0.86・1.30) 0.58 
Modell 0.91 (0.74・1.12) 0.35 1.09 (0.89・1.34) 0.40 
Model2 0.91 (0.74・1.12) 0.38 1.10 (0.89・1.35) 0.39 













1.09 (0.88・1.34) 0.44 
1.10 (0.89・1.36) 0.40 
1.10 (0.89・1.36) 0.39 
1.09 (0.88・1.35) 0.43 
Over 19 years of follow-up， 502 participants either died or bωame dependent d田旬加pairedADL. Numbers ofparticipants at risk and impaired ADL or d関白Cぉes，odds ratio (OR)， and 95% 
confidence interva1s by age and sex-adju指d.，田dmultivari峨叫usted(model 1ω3) ORs for death or impairedADL， are shown. Modell included砲丸sex，smoking (never and former 
smokers， current smokers < 20 cigarett回Id略 currentsmokers 20ぬ40cig卸士協Iday，阻idcurrent smokers ~ 41 cigarettes/day)， alcohol drinking (never， p笛t，non-daily， and dail叫hypぽtension，
diabetes， and B阻 .Mod唱12 inc1uded mod喝11 variables + serum albumin and ω凶 chole蜘 olconcen剛 ion.Model 3 inc1uded model 2 variables + job type (prof1悶onalor not)，町ban
residen心e.
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'Table J Associations ofDeath and Food Intake in 2，316 Participants in the Meat. Fish and E皿 IntakeGroup， NIPPON DATA側、1980-99.
Meat<1/2 d M回t~112 d P Fish < l/d Fish ~l/d P Egg < l/d Egg~l/d P 
N 
948 1，368 1，305 1，011 
Cぉewithd白血
173 254 0.87 232 195 0.79 
Odds ratio 
0.98 (0.79・1.22) 0.98 1.03 (0.83・1.28) 0.57 
Age-sex adjusted 
1.00 (0.80・1.25) 0.96 1.07 (0.86・1.33) 0.55 
Model 1 
1.00 (0.80・1.26) 0.99 1.07 (0.8ふ1.33) 0.65 
Model2 
1.00 (0.80・1.25) 1.06 (0.84・1.32)
Model3 
1，476 840 
255 172 0.26 
1.14 (0.91・1.42) 0.26 
1.14 (0.91・1.43) 0.26 
1.14 (0.91・1.43) 0.29 
1.13 (0.90・1.42)
Over 19 years offollow-up， 427 participants died. Numbers ofparticipants at risk and death cases， odds ratio (OR)， and 95% confidence intervals by age and sex-adjusted， and multivariate 
adjusted (model 1 to 3) ORs for d伺白，訂eshown. Model 1 included age， sex，smoking (never and former smokers， current smokers < 20 cig眠 tes/day，current smokers 20 to 40 cigarettes/d相
聞 dcurrent smokersと41cigare白es/day)，alcohol drinking (never， p叫 non-daily，and daily)， hypertension， diabetes， and B阻.Model 2 included model 1 variables + serum a1bw山田dtotal 
cholesterol concentration. Model 3 included model 2 variables + job type (professional or not)， urban residence. 
'Table 4 Associations ofImpaired ADL and Food Intake in 1，889 Survived Partici岡田tsin the Meat. Fish and E皿 IntakeGroup， NIPPON DATA80， 19ω 9ー9.
Meat < 1/2 d Meat ~112 d P Fish < l/d 町sh~l/d P Egg < l/d 
N 775 1，114 1，073 816 1，221 






Age-sex adjusted 0.58 (0.36・0.93) 0.02 1.19 (0.75・1.89) 0.47 0.86 (0.52・1.42) 0.55 
Model 1 0.61 (0.38-0.97) 0.04 1.25 (0.78・2.01) 0.35 0.89 (0.54・1.48) 0.66 
Model2 0.62 (0.38・0.99) 0.05 1.23 (0.77・1.97) 0.39 0.90 (0.54・1.49) 0.67 
Model3 0.61 (0.38・0.99) 0.04 1.25 (0.76・1.95) 0.42 0.90 (0.54・1.49) 0.68 
Ov釘 19years offollow・，up，75 particip四tsbωamedependent due ω回p誼吋ADL.Numbers ofparticip岨包 atrisk回 dcases with impaired ADL， odds ratio (OR)， and 95% confidence 
intervals by age and sex-adjusted， and mul討vari蹴叫us凶 (modellω3)ORsfor加阿redADL are shown. Model 1 included age， se九smoking(never叩 dformer smokers， c町rentsmokers 
< 20 cigarettes/d~払 currentsmokers 20 to 40 cigare悦es/day，and current smokers三41cigarettes/day)， a1cohol drinking (never， p叫 non-daily，阻ddaily)， hypertension， diabetes， and B阻.
Model 2 included model 1 variables + serum al加min四 dω凶 cholesterolconcentra凶on.Model 3 included model 2 variables + job type (professional or not)， and urban residence. In由lemeat
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To clarify the relationship between accumulation of carcliovascular risk factors and five.year decline 
in instrumental activity of daily living (IADL) among a cohort representative of the Japanese 
population aged 65 years and over. 
DE毘皇N
A population.based cohort study 
METHODS 
A cardiovascular risk survey of 8，384 men and women aged 30 years or older and randomly selected 
throughout Japao was performed io the 4ぬ NationalSurvey 00 Circulatory Disorders. Of these， 
elderly participaots (aged 65 years aod older) were iovi旬dto the first IADL survey assessed by the 
Tokyo Metropolitao Iostitute of Gerootology (TMIG) Iodex of Competeoce io 1995. The secood IADL 
survey was performed io 2000. Participaots in both surveys were eligible for the preseot study. The 
relatiooship betweeo the oumber of carcliovascular risk factors at baseline aod the five.year 
di首ereoce血 IADLscores was examioed by lioear regressioo aoalysis. 
RESULTS 
Decrease io IADL scores was larger io those with cardiovascular risk factors thao in those without. 
As the oumber of. carcliovascular risk factors iocreased， IADL scores decreased significaotly 
匂=0.029).
CONCLUSION 
Preveotive ioterveotions directed against cardiovascular risk factors， especially agaiost their 
accumulatioo， may cootribute to maintaioiog IADL io the Japaoese elderly. 
[Objectives] 
It is very importaot to create a society in which the elderly can live a healthy aod active life for as 
loog as possible. To mioimize disability io elderly people in Japao， where the oumbers of those aged 
65 aod older are iocreasiog year by year， we oeed to clar均rmodifiable risk factors that predict future 
decline in activity of daily liviog <ADL) (1，2). ADL is ofteo used to evaluate the disabled elderly， for 
example， those requiriog rehabilitatioo or oursing home admissioo. However， as ADL is oot suitable 
to screen elderly residents who are oot disabled but have poteotial oeeds for home health.care 
services， (3) another iodicator is oeeded to evaluate the ability to live indepeodeotly io the 
community. Iostrumeotal activity of daily living (IADL) has beeo used io this maoner. (4); however， 
most previous studies to clari砂thedeterminaots of IADL have beeo cross.sectiooal io design. 
Cardiovascular risk factors， such as hyperteosioo， dyslipidemia， aod diabetes are ofteo clustered 
(5・7).The preseoce of multiple risk factors， recently termed metabolic syodrome， has been reported 
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to increase the risk of developing or dying仕omcardiovascular disease such as myocardial infarction 
and stroke. However， toour knowledge， few studies have examined the relationship between the 
accumulation of cardiovascular risk factors and future decline in IADL in a community setting. 
Accordingly， we attempted to follow'up a cohort thought to be representative of the Japanese 
population to evaluate the relationship between the five-year decline in IADL and accumulation of 
cardiovascular risk factors measured in the National Survey of Circulatory Disorders， 1990. 
[Methods1 
A cohort study of the participants in the 4th National Survey on Circulatory Disorders， Japan was 
performed in 1990; this study was called NIPPON DATA90 (National Integrated Project for 
Prospective Observation of Non-communicable Disease And its Trends in the Aged， 1990). The 
details of this cohort have been previously reported (1，2，5・9).A total of 8384 community residents 
(3504 men and 4880 women，注 30years old)企om300 randomly selected districts participated in the 
survey and were followed until November 15， 2000. The overall population aged 30 years and older in 
a1 districts was 10，956， and the participation rate was 76.5%. Accordingly， these participants were 
thought to be representative of the J apanese population. We performed a survey of IADL in 1995 and 
2000 of the surviving elderly (65 years and older) members of this cohort. Each survey was conducted 
in cooperation with the local public health centers， using the multidimensional 13-item index of 
competence developed by the Tokyo Metropolitan Institute of Gerontology (TMIG Index of 
Competence) (3，10). 
Participants who were 60 or older in 1990 were designated as the subjects ofthe first IADL survey 
in 1995 (n=2831). Of these， 286 died before 1995 and 404 were inaccessible because the relevant 
public health centers were not able to cooperate with the surv停 Therefore，2141 were selected as 
subjects in 1995. Of these， 32 declined to participate and 40 were inaccessible; therefore， 2，069 
subjects were available for this first IADL survey. They were followed up until 2000. During these 
五.veyears， 120 moved and could not be contacted， 301 died， and four were lost to fo11ow-up for 
unknown reasons. Accordingly， 1644 participants were eligible as subjects of the second IADL survey 
in 2000. Of these， 36 declined to participate， 89 could not be contacted， and 297 had missing 
information. Finally， a total of 1222 subjects (492 men， 730 women) were eligible for the analysis. 
We used the TMIG Index of Competence， a widely used scale for measurement of IADL with 
demonstrated reliability and validity (3，4，12). The first five questions (No. 1・5)inquire about 
instrumental independence， the subsequent four (No. 6-9) about intellectual activity， and the 
remaining four (No. 10・13)about social role. The respondent selects either "yes" (one point) or "no" 
(zero points)， and the maximum score is 13 points (3，12). The individual five-year difference in IADL 
scores was calculated by subtracting the score in 1995企omthat in 2000. We used home-visit 
interviews to assess subjects; if this was impractical， the questions were asked over the phone or the 
questionnaire was mailed. 
Risk factors for cardiovascular disease were defined as the following seven items in 1990: 
hypertension (systolic blood pressure， SBP三140mmHg andJor diastolic blood pressure， DBP三90
mmHg)， diabetes (casual blood glucoseと200mg/dl andJor HbAlc三6.0)，hypercholesterolemia (total 
cholesterol， TCH三240mg/dl)， low serum high-density lipoprotein (HDL) cholesterol (HDLC < 40 
mg/dl) ， high serum triglyceride (TG) (TG > 150 mg/dl)， obesity (BMIと25kg/m2)， and current 
smoking. 
We examined whether the di佐'erencein IADL scores di笠'ersdepending on the presence or absence 
of each risk factor. We conducted a t-test or one-way analysis of variance for continuous variables 
and a chi-square test for proportions. We also performed a linear regression analysis to evaluate the 
relationship between the number of these risk factors and the five-year difference in scores of IADL 
rated by TMIG Index of Competence after adjusting for sex， age， and alcohol consumption. A P value 
of < 0.05 was considered significant. The Statistical Package for the Social Sciences (SPSS Japan Inc. 
version 14.0J， Tokyo， Japan) was used for the analyses. 
The present study was approved by the Institutional Review Board of Shiga University of Medical 
Science (No. 12・18，2000). 
[Results] 
The mean age of subjects in 1995 was 71.9 (standard deviation， SD= 5.0) years for men and 72.8 
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(SD= 5.7) years for women. The difference in IADL scores rated by TMIG Index of Competence is 
shown by sex and age group担 Table1. Between the two surveys， mean IADL scores decreased 
significantly in the older age groups i且 bothmen and women. The absolute value of decrease in IADL 
scores was also large in the older age groups in both men and women. In men aged 65 to 69， the 
decrease in IADL score was 0.412 points， while in those aged 85 years and older， itwas 3.167. In 
women aged 65 to 69， the decrease in IADL score was 0.476 points， while in those aged 85 and older 
it was 3.143. 
Participants were classified into "risk status categories" according to the number of cardiovascular 
risk factors (obesity， hypertension， hypercholesterolemia， diabetes， low serum HDLC， high serum TG， 
and current smoking). Table 2目howsthe means and preval自nceof each risk factor. There was no 
difference in mean age between the risk status categories. Hypertension was the most prevalent risk 
factor in al categories except for the 4+ risk factors category in women. In the 4+ risk factor category， 
obesity was observed in 63.4% of men and 80.0% of women. In this category， diabetes was also 
detected in 66.2% of men and 79.5% of women. 
Table 3 shows the difference in IADL scores between 1995 and 2000， focusing on the 
presence/absence of cardiovascular risk factors. The decrease in IADL scores was larger in both men 
and women with any cardiovascular risk factors (with the exception of hypercholesterolemia and 
high serum TG) than in those without. In this comparison; however， no significant difference was 
observed other than for low serum HDLC in women. 
Table 4 shows the relationship between the five-year difference in IADL scores and the number of 
cardiovascular risk factors at the baseline survey. As the number of cardiovascular risk factors 
increased， IADL scores decreased significantly (p=0.029). A皿ongsubjects who were regarded as 
independent with respect to basic (physical) ADL in the first IADL survey in 1995， IADL scores also 
decreased significantly as the number of cardiovascular risk factors increased (p=0.034). 
[Discussion] 
The present study found a signi五cantinverse relationship between the number of cardiovascular 
risk factors and decrease in IADL scores during the five-year period in this representative sample of 
elderly Japanese people. Even though the effect of each i且dividualrisk factor did not reach 
statistical significance， accumulation of cardiovascular risks resulted in a significant decrease in 
IADL scores. These results suggest that appropriate management of the cardiovascular risk factors 
might prevent decline in IADL in elderly residents 
Okamura et al. reported that elderly residents in two communities located in Akita and Kochi 
prefectures with systolic hypertension (~ 160 mmHg) showed a 3.41-times-higher odds ratio (OR) for 
having low IADL scores than those with normal blood pressure (13). However， they surveyed TMIG 
Index of Competence only at the end of follow-up. In the Framingham Disability Study， Pinsky et al. 
reported that hypertension， obesitぁanddiabetes adversely affected ADL in women after 27 years， 
while only hypertension adversely affected ADL in men (14). However， IADL was not evaluated in 
that study. We reported the impact of serum albumin and total cholesterol (TC) on ADL in NIPPON 
DATA80 (15). Serum albumin was inversely associated with a composite outcome of death or 
impaired ADL in the group below the median of TC in both sexes. However， in that study， IADL was 
not evaluated and the assessment for ADL was performed only at the end of follow-up_ 
The above-mentioned previous studies focused only on the relationship between the respective 
risk factors and ADL or IADL. As previously reported， individual risk factors such as hypertension， 
dyslipidemia， and diabetes， are associated with the development of cardiovascular disease. However， 
even though each of these cardiovascular risk factors may only elevate risk by a minor degree， the 
risk becomes more “powerful" when they are combined (16， 17). Metabolic syndrome is the concept of 
a cluster of risk factors comprising insulin resistance， increased abdominal fat， dyslipidemia， and 
hypertension (18). To our knowledge， the present study is the fust to show the relationship between 
accumulation of cardiovascular risk factors and IADL of the community dwelling elderly in a cohort 
design. 
The present study suggests that the presence of multiple risk factors might contribute to decline in 
IADL in the future. Cerebral infarction associated with impaired cognition but without a clinical 
history of stroke is common， even in older men and women (19). Bokura et al. suggested that the 
clustering of metabolic risk factors tended to increase the prevalence of such silent cerebral ischemic 
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lesions in 1，151 healthy Japanese subjects (20). Furthermore， Elias et a1. indicated that risk factor 
profile for stroke was associated with low cognitive performance in a cross-sectional ana1ysis of the 
Framingham Offspring Study (21). These findings were consistent with those ofthe present study. 
There are severallimitations to our study. First， the risk factors we selected were examined not in 
the initial IADL survey but in the survey conducted five years before this. However， the accuracy of 
cardiovascular risk factor definition was assured because risk factors were based on medical 
examinations rather than on respondents' self-reports. Moreover， participants with severe disease at 
the time of the risk factor survey might have found it di血cultto attend the first IADL survey， which 
was held five years later. This might have allowed us to avoid "reverse'causality"; in other words， 
participants with subclinical severe disease that was not detected by the risk factor survey were less 
likely to be included in the first IADL survey. Second， we observed a significant decline in IADL in 
the ex-smoking group. Smoking has been recognized as an important risk factor for various health 
hazards. Because prevalence offormer smoking was extremely high among the Japanese men in this 
study， we speculated that these elderly Japanese men were forced to give up smoking because of 
severe illness or aging， which itself correlated to decline in IADL. Fina11y， because the IADL survey 
was conducted only every five years， we could not pinpoint exact1y when and why IADL declined 
during the five'year period. 
In conc1usion， we found a signi盆cantrelationship between the number of cardiovascular risk 
factors and the decrease in IADL scores among this cohort is thought to be representative of the 
Japanese population. Interventions aimed at preventing cardiovascular risk factors， especia11y the 
accumulation of such risk factors， may therefore be effective to prevent future decline in IADL for 
the Japanese elderly， a110wing them to live a healthy and active life. 
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Appendix Questions on the multidimensional 13-item index of competence 
(1) Can you use public transportation (bus or train) by yourself? Yes. or No. 
(2) Are you able to shop for daily necessities? Yes. or No. 
(3) Are you able to prepare meals by yourself? Yes. or No. 
(4) Are you able to pay bills? Yes. or No. 
(5) Can you handle your own banking? Yes. or No. 
(6) Are you able to fil out forms for your pension? Yes. or No. 
(7) 00 you read newspapers? Yes. or No. 
(8) 00 you read books or magazines? Yes. or No. 
(9) Are you interested in news stories or programs dealing with health? Yes. or No. 
(10) 00 you visit the homes of fヤiends? Yes. or No. 
(11) Are you sometimes called on for advice? Yes. or No. 
(12) Are you able to visit sick friends? Yes. or No. 
(13) 00 you sometimes initiate conversations with young people? Yes. or No. 
Table 1. Mean s∞res ofinstrumental activities of daily living uADL) assessed by 
the Tokyo Metropolitan Institute of Gerontology (τ'MIG) Index ofCompeten田
1995 2000 
Mean LIIADL P value ‘ N 
Mean SD Mean SD 
Men 
65・69 204 12.0 1.9 11.4 2.9 -0.412 
70・74 164 11.9 1.8 10.7 3.3 -1.134 
75・79 81 11.8 2.0 9.4 3.9 -2.222 <0.001 
80・84 37 10.7 3.3 7.9 3.8 -2.568 
86+ 6 7.6 2.6 3.2 1.9 -3.167 
Women 
65・69 290 12.2 1.6 1.6 2.2 -0.476 
70・74 208 11.9 2.0 10.8 3.1 -1.154 
75・79 142 11.2 2.2 9.4 3.6 -1.634 <0.001 
80・84 69 9.8 3.0 6.8 3.8 -2.855 
86+ 21 7.4 3.9 4.4 3.6 -3.143 
τ'he maximu皿 scoreis 13. 
Mean L1IADL was calculated by substracting the s∞re in 1995 from than in 2000. 
*τ'he compari田nwas made between age groups by chi-square test. 
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Table 2. Means a且dprevalences of baseline charac旬由t四 stratifiedby the nu.mber of risk factors at也ebaseline survey， NIPPON 
DATA90 
Nu.mber of risk血c旬国
P value None One Two Thr鐙 Fourormore 
Men 
Nu.mber ofparticip阻旬(%) 48 (10.1) 134 (28.1) 144 (30.2) 86 (18.0) 65 (13.6) 
Age伽) 72.&釘6.。 72.挺5.4 71.5%4.7 71.5*4.4 71.3土4.7 0.093 
Bodym幽 sind，開孟26(%) 0.0 4.2 12.8 27.5 63.4 <0.001 
Smoki且ghabit 
Ex'smokerω 60.4 53.7 20.8 25.6 26.2 
Current smoker (%) 0.0 
<0.∞1 
23.1 66.0 58.1 64.6 
Dri且kinghabit 
Ex'金in.ker(%) 10.4 7.5 8.3 10.5 16.9 
Dailyむ泊ker(%) 45.8 
0.285 
56.7 56.9 44.2 46.2 
Hypertension (%) 0.0 56.0 75.7 72.1 89.2 <0.001 
Hypercholesterolemi且(%) 0.0 2.2 6.3 17.4 43.1 <0.001 
LowHDL(%) 0.0 6.0 18.1 47.7 75.4 <0.001 
High TG(~始) 0.0 7.5 16.0 69.8 83.1 <0.001 
Diabetes (%) 0.0 4.5 13.2 27.9 66.2 <0.001 
Women 
Nu.mber of particip皿 ts(%) 80 (11.9) 207 (30.7) 193匂8.6) 121 (18.0) 73 (10.8) 
Age (yr) 72.0土5.7 72.3*5.6 72.7土5.6 73.2土5目8 73.2%5.1 0.465 
Bodym田sindex (%) 0.0 10.7 31.1 49.2 80.0 〈日目001
Smoki且ghabit 
Ex'smoker (%) 2.5 1.4 1.6 4.1 2.7 
Current smoker (%) 0.0 
<0.001 
3.4 4.7 8.3 21.9 
Dri且kinghabit 
Ex.dri且ker(%) 0.0 0.0 0.0 0.8 4.1 
Daily drinker 似) 5.0 
0.008 
1.9 4.1 3.3 4.1 
Hypertension (%) 0.0 59.9 76.7 83.5 91.8 <0.∞1 
Hypercholesterolemia似) 0.0 10目6 32.1 44.6 49.3 <0.∞1 
LowHDL(%) 0.0 5.8 12.4 38.0 60.3 <0.001 
E五ghTG (%) 0.0 8.2 38.3 66.9 94.5 <0.001 
Diabetes (%) 0.0 11.1 31.6 47.9 79.5 <0.001 
HDL， high density lipoprotein. TG， trigly目ride.
The nu.mber of risk facωrsw回 thesu.m of the follow包gBeven出 ms:hyperte田 ion， diabe旬s，hypercholesterolemia， low回目皿E王DL
cholestroL high時四皿TG，obesity， a且dcur四ntsmoki且日
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Table 3. Decrease in IADL scores企om1995ω2000 by the presence/absenωofrisk factors， NIPPON DATA90 
Men Women 
Age 71.9(土5.0) 72.8(:15.7) 
N mean L1IADL P value N mean .LlIADL P value 
BM1 




BM1註25 92 -1.32 217 -1.40 
Smoking habit 
Non-smoker 92 -0.87 664 -1.16 
Ex-smoker 173 -1.43 
0.268 
19 -2.47 0.142 
Current smoker 227 -1.04 47 -1.26 
Hypertension 




SBP;:::140 or DBP三90 312 -1.18 472 -1.24 
Hypercholesterolemia 




TCH三240 55 -1.11 174 -1.21 
HDL 




HDL<40 124 -1.32 126 -1.71 
TG 




TGと150 147 -0.99 241 -1.29 
Diabetes 




Glucose三200or HbA1e 6.0 34 -1.82 41 -1.71 
IADL， instrumental activities of daily living. 
HDL， high density lipoprotein. TG， triglyωride. 
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Table 4. Relationship between the five-year decrease in scores of instrurnental activity 
of daily living (IADL) rated by the Tokyo MetropolItan Institute 
of Gerontology (TMIG) lndex of Cornpetence and baseline危ctors(1995-2000) 




coefficien t ( s) 95%CI P 
Age 
70-74 一0.107 ←1.066， -0.284) 0.001 
75-79 一0.185 (-1.859，ー0.935) く0.001・
80- 0ー.239 十2.813，-1.686) <0.001 
Sex 一0.004 (ー0.434，0.481) 0.920 
Daily drinker 0.044 (ー0.187，0.794) 0.225 
Ex-drinker 0.007 (-0.753，0.958) 0.814 
Ex-srnoker 0ー.069 ←1.050， -0.043) 0.033 
Nurnber of CVD Risk -0.063 (-0.274， -0.015) 0.029 Factors 
Arnong subjects who were regarded as independent with respect to physical ADL in 1995 
Age 
70-74 一0.099 ←1.004，ー0.218)
75-79 一0.174 ←1. 786，ー0.840)
80- 0ー.225 ←2.788， -1.594) 
Sex 一0.001 (ー0.468，0.458)
Daily drinker 0.050 (-0.194， 0.799) 
Ex-drinker 0.014 (-0.698， 1.059) 
Ex-srnoker 一0.101 ←1.133，一0.118)
Nurnber of CVD risk 一0.056 十0.274，ー0.011)
factors 
Sex was defined as Men= 0 and Women= 1. 
Daily drinking means p胞 senωofdrinking habit at least 1 drink per day. 
Ex"drinker血eanshaving discontinued drinking. 
Ex-smoker血eanshaving discontinued smoking. 
The number of risk factors was the sum of the following seven items: 
hypertension， diabetes， hypercholesterolemia， low seru皿 HDL

























































































年齢は、 40歳から 80歳未満までの 10歳間隔、収縮期血圧は、 1001Dl副gから 20伽mHg未
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10年内死亡率:1.2052 % 50X値 :0.52552 相対危険度: 2.2934 
随時血轄値 20日未満 随時血糖値 200以上
非喫煙 喫煙 非喫煙 喫煙
総コレステロール区分 総コレステロール区分
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10年内死亡率:3.0584 % 501値 :2.1791 相対危険度 :1.4035 
随時血籍値 2日日未満 随時血稽値 200以上
非喫煙 喫煙 非喫煙 喫煙
総コレステ口}ル区分 総コレステロール区分
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01 米 59 ビール 01 米 59 ビール
02強化米 60 洋酒その他 02 米加工品 60 洋酒その他
03米加工品 61 その他の晴好飲料 03 大麦 61 その他の晴好飲料
04大麦 62 まぐろ類 04小麦粉 62 さけます
05小麦粉 63 たいかれい類 05 パン 63 まぐろ類
06パン 64 あじいわし類 06 菓子パン 64 たいかれい類
07菓子パン 65 さけます類 07 生めんゆでめん 65 あじいわし類
08生めんゆでめん 66 その他の生魚 08乾麺マカロニ 66 その他の生魚
09乾めんマカロニ 67 いかたこか!こ 09 即席めん 67 いかたこかに
10即席めん 68 貝類 10その他の穀類 68 貝類
1 その他の穀類 69 魚塩蔵 11 種実類 69 魚塩蔵
12種実類 70 魚介乾物 12さつまいも 70 魚介乾物
13さつまいも 71 魚介缶詰 13 じゃがいも 71 魚介缶詰
14じゃカ丸、も 72-魚介佃煮 14その他のいも 72 魚介佃煮
15その他のいも 73 魚介練り製品 15 いも類加工品 73 魚介練り製品
16いも類加工品 74 魚肉ハムソーセージ 16砂糖 74 魚肉ハムソーセージ
17砂糖 75 牛肉 17ジャム類 75 牛肉
18ジャム類 76 豚肉 18飴類 76 豚肉
19飴類 77 鶏肉 19 せんべい類 77 鶏肉
20せんぺい類 78鯨肉 20カステラケーキ類 78 鯨肉
21カステラケーキ類 79 その他の肉 21 ビスケット類 79 その他の肉
22ビスケット類 80 ハムソーセージ 22その他の菓子 80 ハムソーセージ
23その他の菓子 81 卵類 23 ハ'~- 81 卵類
24 ハ'~- 82 牛乳 24 マーカ.リン 82 牛乳
25 マーカ'1)ン 83 チーズ 25植物性油脂 83 チーズ
26植物性油脂 84 その他の乳製品 26 動物性油指 84 その他の乳製品
27動物性油指 85 ぎょうざ 27マヨネーズ類 85 その他の食品
28マヨネーズ類 86 しゅうまい 28 味噌
29味噌 87 コロッケ 29豆腐
30豆腐 88 サラダ 30豆庸加工品
31豆腐加工品 89 その他の食品 31 大豆その他
32大豆その他 32その他の豆加工品
33その他の豆類加工品 33 かんきつ類
34かんきつ類 34 リンコ 生
35りんご 35 ハ.ナナ 生
36バナナ 36 イチ:f 生
37いちご 37 その他の果実
38その他の果実 38果汁
39果汁 39 ニンシ.ン 生
40 ニンシ.ン 生 40 ホウレンソウ 生
41 ホウレンソウ 生 41 tーマン 生
42 ピーマン 生 42 トマト 生
43その他の緑黄色野菜 43 その他の緑黄色野菜
44 ダイコン 根生 44 ダイコン 根生
45 ~マネギ 生 45 ~マネギ 生
46 トマト 生 46 キャヘ.ツ 生
47 キャヘ.ツ 生 47 キュウリ 生
48 キュウリ 生 48 ハクサイ 生
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Mean① SD Mean② SD ②/① 
総エネルギー (kcal/日) 2137 (506) 2157 (508) 1.01 
タンパク質(施kcal) 15.3 (2.1 ) 16.0 (2.1) 1.05 
総脂質(対kcal) 21.0 (5.6) 21.7 (5.0) 1.03 
炭水化物(%kcal) 61.0 (6.8) 58.8 (6.5) 0.96 
ナトリウム(mg/l000kcal) 2588 (853) 2430 (786) 0.94 
カルシウム(mg/l000kcal) 255 (70) 258 (70) 1.01 
鉄(mg/l000kcal) 6.7 (1.3) 5.4 (1.0) 0.80 
表4.①昭和55年国民栄養調査集計値と②90食品分類からの再計算値の相関
(30語以上男女計10，466名)














Mean① SO Mean② SO ②/① 
総エネルギー (kcal/日) 2049 (469) 2026 (458) 0.99 
タンパク質(%kcal) 15.6 (2.1) 16.6 (2.1) 1.06 
総脂質(%kcal) 25.0 (5.1) 24.6 (4.7) 0.99 
炭水化物(%kcal) 56.9 (5.9) 55.4 (5.7) 0.97 
動物性タンパク質(%kcal) 8.1 (2.0) 9.4 (2.2) 1.16 
植物性タンパク質(%kcal) 7.7 (1.0) 7.4 (1.0) 0.95 
ナトリウム(mg/1000kcal) 2633 (750) 2440 (648) 0.93 
カリウム(mg/1000kcal) 1415 (299) 1435 (274) 1.01 
カルシウム(mg/1000kcal) 267 (83) 286 (79) 1.07 
鉄(mg/1000kcal) 5.8 (1.2) 5.8 (1.0) 0.99 
SFA(%kcal) 6.75 (1.71) 6.17 (1.50) 0.91 
MUFA(%kcal) 7.72 (1.89) 8.25 (1.92) 1.07 
PUFA(覧kcal) 6.32 (1.42) 5.80 (1.39) 0.92 
PS比 0.97 (0.22) 0.98 (0.26) 1.01 
コレス予ロール(mg/1000kcal) 182.9 (57.4) 183.3 (57.4) 1.00 









植物性タンパク質(%kcal) 0.893 <0.001 
ナトリウム(mg/1000kcal) 0.822 く0.001
カリウム(mg/1000kcal) 0.917 く0.001




PUF A(%kcal) 0.883 く0.001
PS比 0.831 く0.001
コレステロール(mg/1000kcal) 0.924 く0.001





















































(2) NIPPON DATA 80女性における関係












(3) NIPPON DATA 90男性における関係












(4) NIPPON DATA 90女性における関係
































1 )日本肥満学会:肥満症治療ガイドライン2006. 日本肥満学会誌.2006; 12 : 10・15 2) 





表 1 NIPPON DATA 80男性における年齢階級・体格別のエネルギーと 3大栄養素の摂取
量・摂取エネルギー比率の関係
やせ 普通 肥満 (p値) 計
(30.代) (n=自白) (n=自29) (n=238) (n=1227) 
エネルギー(kcal) 2.247.2 土496.目 2，473.4 ま'475.8 2，543.2 土 505.4 0.000 2.475.9 i士485.8
たんIt<賀(耳) 自0.6 土 20.3 自0.6 ま:20.1 93.6 土 20.4 0.000 日目.7 土 20.3
i脂質(，) 54.8 土 16.8 60.7 主:18.8 63.2 士 18.7 0.006 60.9 :1: 18.7 
炭水化物(.) 330.5 土 78.5 358.0 主 78.0 388.6 士自2.7 。目007 358.3 土 79.2
たんぱ〈貧エネルギー比率(96) 14.5 土 2.1 14.7 主 2.1 14.畠 l主;1.自 0.575 14.7 土 2.0
脂肪エネルギー比率(96) 22.0 土4.5 22.1 :1: ;5.2 22.4 '土'4.8 0.717 22.1 土 5.1
'a脱身体。水長重dy化({Mchg物ma}s) エsネルギー比皐(96)
58.5 土 5.6 57.自主 5.9 57.6，士 5.3 0.597 57.8 士 5.8
167.3 土 5.9 165.9 主 6.1 165.8 士 5.5 0.208 166.0 土 6.0
49.7 土 4.0 60.2 土 6.4 73.6 :1: 6.1 0.000 62.3 土 8.7
面、dex(k，/m2) 17.7 土 0.6 21.8主i1.7 26.8 :1:白1.6 22.6 士 2.8
;(40露代} (n=51) (n=875) (n=277) (n=1203) 
エネルギー(koal) 2，365.1 主414.4 2，475.2 1:1: '451.7 2.504.9 :1: .446.9 0.120 2.477.4 士 448.5
たんぱ〈質(g) 85且土 15.4 92.6 主，19.7 85.2 土 19.9 0.005 92.9 土 19.7
、脂質(g) 55.3 :1: 17.2 56.0 主'17.6 58.4 土 17.5 0.119 56.5 土 17.6
農たん水l化t<物質{エ.)ネルギー比率(96) 348.1 士 66.7 362.8 主 73.5 363.8 土 73.6 0.354 362.4 土 73.314.5 :1: 1.6 15.0 主'2.0 15.3 土 2.0 0.037 15.0 土 2.0
l脂肪エネルギー比率(96) 20.8 :1: 4.7 20.3 i :1，4.8 20.9 土 4.7 0.117 20.5 土4.7
;炭水化物エネルギー比率(96) 5自.1 :1: 5.7 58.7 :主 ~5.7 5日.1 土 6.0 0.243 58.6 :1: .5.8 
身長(cm) 164.5 :1: 5.1 163.2 玄白.1 162.9 土 6.7 0.225 163.1 土 6.2
;B体。重dv(Mka) ss Ind-x(kE/m2) 47.7 土 3.8 59.0 ;土 6.4 71.4.:1: 7.0 0.000 61.4 土 8.817.6 土1.0 22.1 土1.7 26.9 :1: 1.8 23.0，士 2.9
(60露代} (n=51) (n=767) (n=204) (n=1022) 
エネルギー(kcal) 2.440.1 土 444.7 2，477.1 ，土:477.6 2，544.6 土 515.1 0.159 2，488.7 土4自4.1
たんぽ〈賀(g) 自1.2 :1::19.6 94.5 :1::20.8 由自2 士 23.0 0.036 95.0 土 21.2
脂質(，) 52.0 土 15.7 53.2 主，17.7 56.1 士 19.9 0.095 53.7 土 17.9
炭水化物(.) 372.0 :1:自0.7 369.3 ま自1.0 37自.3 土 94.9 0.392 371.3 :1: 81.7 
IたんIt<賀エネルギー比率(96) 15.0 :1: 2.0 15.3 主 2.2 15.5 土 2.1 0.341 15.3 :1: 2.1 
脂肪エネルギー比率(96) 19.2 :1: 4.7 19.3 :1: 5.1 19.8 :1: 4.9 0.454 19.4 士 5.0
農水化物エネルギー比皐(96) 印 .9 士自由。 59.自主 6.4 59.4 土 5.8 0.329 59.6 士 6.2
t 体目身。長量dv( Mhcam) s)s I n d ・x(kg/m2) 
161.0 土 6.1 161.0 . :1:'5.9 161.5 :1: 5.4 0.437 161.1 :1: 5.8 
45.7 土 3.自 56.7 土 6.2 70.0 土 6.0 0.000 58.8 :1: 8.6 
17.6 土日自 21.自主1.7 26.8 :1: 1.5 22.6 土 2.8
(60鎗代) (n=65) (n=517) (n=96) (n=681) 
エネルギー(kcal) 2，137.2 土 386.1 2.293.0 土 506.6 2，441.6 i:l: 744.7 0.002 2.298.4 土 540.8
たんぱ〈賀(g) 78.7 :1: 16.0 87.3 主 20.6 93.5 土 25.0 O.目。口 87.3 :1: 21.1 
脂質化(g物} 43.3 士 14.8 46.5 主 16.6 51.6 :1: 26.8 0.010 46.8 :1: 18.3 
農水 (1iI) 333.1 :1: 61.7 355.8 土 89.1 374.4 土 117.7 0.017 356.1 ;:1: 81.9 
たん11<貫工ネル羊ー比皐(%) 14.8 土 1.9 15.3 ま 2.1 15.5 :1: 2.3 0.072 15.3 土 2.1
』旨肪エネルギー比率(%) 18.1 :1: 4.6 18.2 :1: 5.0 18.9 :1:'5.3 0.462 18.3 土 5.0
農水化物エネルギー比率(96) 62.6 土 6.1 62.0 土 6.6 61.3 :1:'6.6 0.476 62.0 土 6.5
身長(cm) 159.9 土5.9 158.7 ま 6.0 160.4 士 5.6 0.017 159.1 :1: 5.9 
体80重dv{Mkza} ss Index{kgfm2) 
44.7 :1: 3.6 54.6 主 5.9 69.3 土 6.4 0.000 55.7 :1: 8.5 
17.5 :1: O.由 21.6 主 1.7 26.9 土1.5 22.0 :1: 2.8 
(70.代以上) ("=75) (n=340) (n=54) (n=469) 
エネルギ (kcal) 1，自由1.7 :1: 387.0 1.955.8 土407.6 2，149.自土 407.2 目.005 1.979.1 :1: 409.2 
たん11<寅(g) 71.0 土 15.4 73.6 土 17.0 畠4.0 :1: 21.2 0.000 74.4 土 17.6
脂質(g) 36.1 :1: 12.8 37.7 主 15.7 43.2 土 16.7 0.026 38.1 :1: 15.5 
炭水化物(.) 322.3 士 76.0 314.3 土 68.4 338.6 土 72.1 0.055 318.4 士 70.3
，たん11<貧エネルギー比率何色) 14.5 土 2.0 15.1 主 2.2 15.7 士 2.5 日016 15.1 土 2.2
脂肪エネルギー比率(96) 16.7 土 5.0 17.1 土4.8 18.1 士 5.8 0.268 17.2 土 4.9
農水化物エネルギー比率(96) 65.6 士 6.5 64.5 主 6.7 63.0 土 7.2 目.110 64.5 士 6.自
身長(cm) 156.6 土 4.7 156.8 土 6.2 157.7 :1: 7.4 0.552 156.自主 6.1
体目。EdEv( kz) 42.7 土 3.6 52.8 土 6.0 66.6 土 7.3 0.000 52自:土自S
Mass Index(kg/m2) 17.4土 0.9 21.4 主 1.8 26.7 :1: 1.6 21.4 土 2.9
(全体) (n=305) (n=3428) (n=自69) (n=4602) 
エネルギ (kcal) 2，204.4 土 455.6 2，396.1 ま.494.9 2，495.7 :1: .524.5 0.000 2，402.2 土 502.3
たん11<寅(g) 80.4 :1: 18.5 89.8 主 20.8 94.6 土 21.6 0.000 90.1 士 21.0
i脂質(，) 47.2 :1: 17.1 53.4 土 18.9 57.5 土 20.0 目.000 53.7 ，士 19.1
農水化物(.) 338.9 :1: 74.4 357.1 主 79.8 367.6 土 84.自 0.000 357.9 士且0.7
たんぱ〈賀エネルギー比率(96) 14.7 土1.9 15.1 :1: 2.1 15.2 :1:.2.1 0.000 15.1 士 2.1
脂肪エネルギー比率(96) 19.1 土 5.1 19自主 5.2 20.7 :1: 5.1 0.000 20.0 土 5.2
炭水化物エネルギー比率(96) 61.6 :1: 6.6 59.7 土 6.5 58.9 士 6.1 O.目。 59.7 土 6.4
身長(cm) 161.5 :1: 6.7 162.1 主 6.8 162.8 土 6.4 0.007 162.2 :1: 6.7 
体量(k，) 45.8 :1: 4.5 57.5 土 6.7 71.2 土 6.7 0.000 59.3 :1: 8.2 
Body Mass Ind・x(kg/m2) 17.5 土 0.9 21.8 ま 1.7 26.8 :1: 1.6 22.5 土 2.9
(平均値±標準偏差)
BMI 18，5 (kg/m 2 )未満を「低体重(やせ)J、18.5以上25.0(kg/m 2)未満を「普通体重
(普通)J、25.0(kg/m 2 )以上を「肥満Jとしている。
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表2 NIPPON DATA 80女性における年齢暗級・体格別のエネルギーと 3大栄養素の摂取
量・摂取エネルギー比率の関係
やせ 育温 肥満 (p値) 計
30.代 d "=122 "=1237 "=235J "=1594) 
エネんルぽギ〈賀ー (kcal) 1，891.9土 297.3 1，961.8 :t 337.5 1，975.9 :t 359.6 0.065 1，958.5 ま 338.3
た (g) 70.9土 12.6 74.0 :t 14.9 74.4 :t 15.4 0.077 73.8主 14.8
脂質(，己)物 50.4主 13.7 52.8 :!: 15.7 50.7 主 15.7 0.067 52.3主 15.5
農水化 (g) 279.0ま 50.4 289.4 :t 56.7 296.4土 62.1 0.023 289.6土 57.2
たんぽ〈買エネルギー比皐(%) 15.0土 1.8 15.1 土 1.9 15.1 土 1.8 0.857 15.1 土 1.8
脂肪エネルギー比率(%) 23.自主 4.9 24.1 :t 5.4 23.0土 5.3 0.014 24.0土 5.4
炭水化物エネルギー比寧(%) 59.0土 5.5 59.0土 5.8 60.0土 6.1 0.048 59.2 主 5.8
体目身。長量dv( c m ) 
154.0土 5.1 153.5土 5.1 152.0土 5.1 0.000 153.4土 5.1
kMga) ss Index(kz/m21 
41.8土 3.2 50.8土 5.2 63.6土 7.0 0.0∞ 52.0ま 7.6
17.6 土 0.7 21.5土 1.7 27.5土 2.7 22.1 土 3.1
40.代 (n:72) n=1046) n=357 (n=1475 
エたネんルぽギ〈質ー (kcal) 2，050.1 :t 390.4 2，016.1 土 388.8 2，045.3土 430.3 0.422 2，024.8 :t 399.3 
(g) 76.7 土 18.6 76.7土 17.1 79目E 土 18.3 0.023 7.4 ま 17.5
52.4土 15.9 51.3 :!: 16.9 51.3土 16.8 0.861 51.4 主 16.8
脂た炭ん質水ぽ化(g〈)物賀(g) 312.0主 67.5 306.6 :!: 65.5 312.1 土 74.0 0.375 308.2土 67.8
エネルギー比率(%) 15.0士 2.3 15.3 :!: 2.0 15.6土 2.2 0.004 15.3ま 2.1
脂肪エネルギー比皐(%) 23.0 :t 5.4 22.8土 5.7 22.6土 5.5 0.731 22.8土 5.6
炭水化物エネルギー比率(%) 60.9 :!: 6.6 60.8 :!: 6.2 61.0土 6.1 0.924 60.9 :!: 6.2 
身長(cm) 152.6土 5.3 151.8 :!: 5.2 151.4 土 5.1 0.131 151.7土 5.2
体軍(kg) 40.7 土 3.3 5202.80 ±52 6739 土 7.1 0.000 53.4ま 8.4
Badv Mass Index (i<J!:/m2) 17.5 土 0.9 :!: 1.7 2 土 2.5 一 23.2 主 3.4
60艦代; "=87) "=846 知=389 "=1322) 
エネルギー(kcal) 1，857.自主 385.5 1，997.4 :t 433.3 1，987.9土 393.8 0.013 1，985.4土 420.1
たんぽ〈質(g) 72.5 土 15.4 7.9土 17.5 78.0土 18.0 。目020 7.6土 17.6
脂質(g) 44.2土 13.9 47.1 :!: 16.5 46.7土 16.3 0.269 46.8土 16.3
炭水化物(g) 291.3主 67.9 312.9 :!: 74.3 312.3土 70.0 0.030 311.3土 72.8
たんぱく寅エネルギー比率(%) 15.7土 2.0 15.7 :t 2.2 15.8 :t 2.4 0.877 15.7 土 2.3
脂肪エネルギー比皐(%) 21.4 ま 5.0 21.3 土 5.5 21.1土 5.5 0.825 21.2 土 5.4
炭水化物エネルギー比率(%) 62.6 :t 5.9 62.6土 6.5 62.8土 6.7 0.871 62.6土 6.5
体身長重(cm) 150.0ま 5.4 149.7 :! 5.1 149.2土 4.9 0.144 149.6 :t 5.1 
(kg) 39.2 土 3.3 49.5 :!: 4.9 60.8土 6.0 0.000 52.1 主 8.0
Badv Mass Index (i<J!:/m2) 17.4主 0.9 22.1 :!: 1.7 27.3 :!: 2.0 23.3土 3.3
60.代 a 1空白} ("=606 (n=219 (n-'"903 
エたネんルlまギ〈質ー(gk)cal) 1，815.6土 383.0 1，827.1 :! 392.0 1，821.6土 47.1 0.965 1，824.8土 413.0
70.4土 19.4 71.5 :! 16.9 72.2土 21.1 0.756 71.6土 18.2
脂質化(g)物 39.7 土 15.4 37.8土 14.7 39.8土 17.2 0.194 38.5 主 15.4
炭水 (g) 294.6土 71.1 299.7 土 67.0 294.5 :t 81.8 0.596 298.0土 71.2
たんぱ〈寅エネルギー比率何色) 15.5 土 2.1 15.7 :t 2.2 15.9土 2.2 0.465 15.7 主 2.2
脂肪エネルギー比率(%) 19.6主 6.1 18.5 :t 5.1 19.5土 5.8 0.021 18.8土 5.4
炭水化物エネルギー比率(%) 64.9主 8.1 65.7 :!: 6.4 64.9土 7.3 0.206 65.4土 6.8
身長(cm) 149.1 土 6.0 147.2 土 5.4 146.5 士 4.9 0.001 147.2 土 5.4
体重(kg) 38.1 :t 4.1 47.8 土 5.2 59.6土 26.2 0.000 49白土 8.2
Badv Mass l"dex(i<J!:/m2) 17.1 土 1.2 22.0土 1.8 27.8土 一 23.0土 3.5
70露代以上 加=68 ."=377 (n=123J (n=568J 
エネルギ (kcal) 1，523.8土 267.6 1.657.8 :!: 337.7 1，646.7土 376.0 0.011 1，639.4土 341.1
たんぱ〈質(g) 59.4土 13.1 64.3土 14.4 65.3 :!: 19.0 0.027 64.0ま 15.4
脂質(g) 30.1 土 8.9 33.8土 11.9 35.7士 14.3 0.011 33.8土 12.2
炭水化物(g) 256.5 士 53.2 276.4土 62.5 268.9土 68.4 0.044 272.4土 63.0
たん|ま〈賀エネルギー 比率(%) 15.自主 2.4 15.6 :t 2.2 15.9土 2.4 0.562 15.7 土 2.3
脂肪エネルギー比率(%) 17.9 土 4.4 18.4土 5.1 19.4士 5.8 0.075 18.5 土 5.2
炭水化物エネルギー比率(%) 67.2 士 5.9 66.7 土 S目9 65.3士 7.7 0.112 66.4土 7.0
身長(cm) 142.4土 6.3 142.7 土 6.4 142.7土 5.4 0.924 142.7 土 6.2
体宣(kg) 34.6土 3.5 44.6 :t 5.1 56.0土 6.0 0.000 45.9 :!: 8.1 
Badv Mass I"dex (也LmZ1 17.1 土 1.2 21.9 土 11 m 孟u 一 m 孟~[歪葎j ("=427) 弘司i'T2} ("=1323) (n=5862J 
エたネんルlまギ〈買ー (kcal) 1，839.1 主 377.7 1，935.2土 394.7 1，942.0土 427.9 0.000 1，929.7 主 401.9
(g) 70.3 土 16.5 74.2 土 16.7 75.7土 18.8 0.000 74.3土 17.2
脂質化(g)物 44.3 土 15.7 47.3 :! 17.0 46.5土 17.1 0.001 46.9 土 17.0
脱水 (g) 286.3 土 63.7 298.9 :t 65.9 302.4土 72.8 0.000 298.8土 67.5
たんぱく質エネルギー比皐(%) 15.3土 2.1 15.4 :t 2.1 15.6主 2.2 0.002 15.5土 2.1
脂肪エネルギー比率(%) 21.5土 5.6 21.9土 5.8 21.4土 5.7 0.040 21.7 ま 5.8
炭水化物エネルギー比率(%) 62.5 主 7.0 61.9土 6.8 62.4土 6.9 0.034 62.1 土 6.8
身長(cm) 150.2土 6.8 150.4 :! 6.2 149.2土 5.8 0.000 150.1 土 6.2
体霊(kg) 39.3主 4.2 49.5 土 5.5 61.5土 6.9 0.000 51.5 ま 8.3
Badv Mas. Index (Wm2) 17.4士 1.0 _2H :! 1.7 27.6土 2.3 一 22.8 土旦』
(平均値±標準偏差)





やせ 普通 肥満 (1値) 計
，(30血代) (n=31) (n=473) (n=155) (n=659) 
エネルギー(kcal) 2.300.7 土 324.9 2.388.4 士 446.1 2.427.0 土 420.5 0.195. 2.377.6 土 435.7
たんIt<寅(，) 87.6 士 16.4 自7.8 士 18.2 1ー.5 士 17.1 0.075 88.8士円S
目固貧(，) 83.4 土 14.2 65.0.土 17.6 65.自主 16.5 0.793 65.1 土 17.1
l農水化物(g) 313.7 土 49.3 328.8 :1: 67.2 333.2土 62.2 0.268 327.5 .士 65.3
たんぱ〈買エネルギー比率(%) 15.2 土1.7 14.9 土 1.7 15.1 土1.7 0.185 15.0 士1.7
脂水肪エ化ネ物ルエギネール比ギ皐ー比(%率〕 24.8 士 3.8 24.6 :1: 4.2 24.8 土 4.2 0.671 24.6 士 4.2炭 (%) 54.6 土 4.3 55.3 土 5.1 55.0 :1: 5.2 0.713 55.2 土 5.1
身長(cm) 171.4 士 6.0 168.3 土 5.9 189.0 ':1: 6.3 0.016 188.6 .士.8.0
体目。宣dy(Mkga) ss In de x ( kg/m2 ) 51.9 土 4.1 62.3 土 6.4 77.3 土 7.8 0.000 65.3 土 9.717.7 土日7 22.0 土 1且 27.0 土1.8 一 23.0 .土 3.0
(40.代) (n=25) (n=572) (n=239) (n=自38)
エネルItギ〈賞ー。(kcal) 2，255.2 :1: 386.4 2，424.8 :士 431.8 2，373.3 主 415.6 0.080. 2，405.1 士 427.2
たんIt<質(，) 自5.8 土 20.9 93.5 士 18.2 82.8 :1: 17.3 0.118 83.1 r土 18.0
80.1 士 17.1 62.8 土 15.6 80.0 土 15.0 0.051 61.9 :土 15.5
lた脂皮ん質水ぱ化(E〈)物賀(1() 305.3 土 49.9 331.4 士 86.9 328.9 土 64.2 0.147 329.9 土.65.8
エネルギー比率(%) 15.3 士 2.5 15.5 :1: 1.8 15.7 :1: 1.9 0.176 15.6 :1: 1.9 
脂肪エネルギー比率(%) 23.7 士 3.5 23.3 土 4.1 22.7 土 3.6 0.0自由 23.2 1:1: '3.9 
.!.It水化物エネルギー 比率(%) 54.5 土 5.5 54.6ι主 5.0 55.4 土 4.6 0.123 54.9 土'4.9
身長(cm) 167.9 ':1: 6.4 166.2 .土 5.8 165.8 士 5.4 0.194 166.2 :1: 5.8 
体h重dy(Mkz坦〕s Index住区.mn 50.1 士 4.0 61.5 .土 6.3 74.2土 6.8 0.000 64.8 士官.017.8 土 0.6 22.2土1.6 27.0 土1.9 23.5 土 2.8
(60車代} (n=30) (n=554) (n=209) (n=793) 
ヱネルギー(kcal) 2，327.5 :主 341.7 2，457.4 :1: .492.3 2.439.8 土 441.2 0.332 2.447.自主 474.6
たんぱく寅句) 87.1 土 11.9 97.4 土 20.1 97.5 主 22.7 。目.027 97.0 土 20.6
i脂質(g) 54.1 土 11.4 59.9 :1: 17.1 59.9 士 17.3 0.186 59.7土 17.0
炭水化物(1() 340.0 土 54.1 344.4 土 76.8 342.1 土 66.1 0.895 343.6 :1: .73.3 
たんぱく寅エネルギー比率(%) 15.1 土 2.0 16.0 土1.9 16.0 土 2.1 0.073 15.9 土 2.0
脂肪エネルギー比率(%) 20.自主 3.0 21.9 :1: 4.2 22.0 土 4.2 0.394 21.9 ':1: 4.2 
炭水化物エネルギー比率(%) 58.5 土 4.3 56.1 .土 5.4 56.2 :1: 5且 0.065 56.2土 5.5
身長(cm) 161.7 士 5.6 162.6 士 5.9 163.0 士 5.6 0.515 162.7 土 5.8
体目。宣dv(Mka) ss In de x 〔kgfm 2 〕 48.5 土 3.4 59.0 士 6.2 71.2 土 6.7 0.000 61.8 土 8.817.8 士 0.6 22.3 土1.6 26.8 土 1.8 一 23.3 土 2.日
(60.代} (n=59) (n=514) (n=135) (n=708) 
ヱネルItギ〈置ー (kcal) 2，194.8 士 508.0 2，223.8 :1: 394.8 2.309.9 士 434.2 0.070 2，237.8 土ι414.0
たNI 賀(g) 83.9 土 18.9 86.8 土 17.7 90.0 士 19.2 0.067 87，2 :1: 18.1 
脂質(g) 52.4 土 19.7 52.3 :1: 15.8 54.7 土 15.1 0.279 52.8 土 15.9
農水化物(g) 316.3 土問.3 323.8 土 63.4 336.3 土 72.6 0.084 325.4 土 67.2
たんぱく質エネルギー比率(%) 15.4 土 2.0 15.7 士1.9 15.6 土1.9 0.597 15.6 土 1.9
瞳肪エネルギー比率(%) 21.3 士 5.2 21.0 .:1: 4.5 21.3 :1: 4.6 0.769 21.1 土 4.6
民水化物エネルギー比率(%) 57.8 .:1: 6.5 58.3 土 5.8 58.2 土 5.5 0.766 58.3 士 5.8
身長(cm) 162.2 士自』 160.8 :1: 5.8 160.5 土 5.9 0.156 160.自主 5自
体白。軍dv{Mkza) s s In dex ( ka/m 2 ) 45.9 士 4.1 57.1 .土 8.3 70.1 土 8.2 0.000 58.7 士 9.117.4 土 0.9 22.1 ;主1.7 27.2土 2.1 22.6 土 3.1
(70血代以上) (n=64) (n=340) (n=85) (n=489) 
エネルギー(kc.l) 1.976.6 :1: 402.6 1.976.9 土 407.1 2.023.6 :1: 452.6 0.640 : 1，985，0 士 414.3
たんぱく賀(g) 75.4 土 16.8 77.5 土 17.4 80.5 土 19.7 0.197 7.自土 17.8
脂質(.) 44.5 :1: 14.7 44.7 士 14.4 46.9 士 15.2 0.417 45.0 土 14.6
民水化物(1() 303.1 土 65.9 299.1 土 67.2 300.6 土 67.1 0.902 299.9 士'66.9
たんIt<質エネルギー比率(%) 15.3 土1.9 15.8 ま 2.2 16.0 土 2.0 0.169 15.7 :土 2.1
脂肪エネルギー比率(%) 20.2 主 5.0 20.3 士 4.5 20.7 :1: 4.2 0.736 20.3 土 4.5
農水化物ヱ才、ルギー 比率(%) 61.4 士 5.8 60.5 :1: 6.2 59自士 8.5 0.274 60.5 .:1: .6.2 
身長(cm) 159.3 土 6.5 157.7 :1: 6.1 159.4 土 5.7 0.017 15日2 土 6.1
体B。重dv(Mha) ss Index(kz/m2) 43.9 士 4.3 54.1 :1:.6.1 88.2 士 6.2 0.000 55.2 土 9.017.3 士 0.9 21.7.:1:1.8 28.8 士1.4 22.0 :1: 3.1 
(全体) (n=209) (n=2453) (n=823) (n=3495) 
エネルギー(kcal) 2，170.0 土 435.2 2.316.7 :土 466.3 2.353.8 土 445.7 0.000 2，318.7 :1: 461.3 
たんぱ〈質(g) 82.5 土 17.8 89.8 士 19.5 82.0 土 19.8 0.000 89.8 土 19.6
自国質(g) 52.8 土 17.3 57.8 土 17.6 日.8 土 16.7 0.00日 57.自l士 17.4
農水化物(g) 314.0 土 66.6 327.3 士 69.9 331.3 :1: 68.9 0.005 327.4 土 69.1
たんぱく質エネルギー比率(%) 15.3 士 2.0 15.5 土1.9 15.7 士 2.0 0.018 15.6 土1.8
箇肪エネルギー比率(%) 21.7 :1: 4.8 22.4 土 4.5 22.4 士 4.3 0.098 22.3 士 4.5
農水化物エネルギー比率(%) 58.1 士 6.1 56.7 .:1: 5.8 58.5 :1: 5.8 0.001 56.7 土 5.8
身長(cm) 163.3 :1: 7.6 163.5 土 6.9 164.2 土 6.5 0.040 163.8 士 6.8体軍(kg) 46.8 土 4.8 59.1 土 6.8 72.7 土 7.8 0.000 61.6士骨自
目。dyM... Index(kg!m2) 17.5 土 0.8 22.1 士 1.7 27.0 士 1.自 23.0 土 3.0
(平均値±標準偏差)
BMI 18.5 (kg/m 2 )未満を「低体重(やせ)J、18.5以上25.0(kg/m2) 未満を「普通体重
(普通)J、25.0(kg/m2) 以上を「肥満」としている。
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表4 NIPPON DATA 90女性における年齢階級・体格別のエネルギーと3大栄養素の摂取
量圃摂取エネルギー比率の関係
やせ 普通 肥満 (p値) 合計
(30・E代) (n=101) (n=791) (n=139) I (n=1031) 
エネルギー(kcal) 1.842.3 '土 300.4 1.873.9 土 314.8 i' 1.943.4土 311.6 0.024: I 1，880.2'土 313.9
た脂炭たん質水lぱ化(Zz〈)物寅( (E) 72.5 1 土'13.3 712 . 士:13.0 73.7 ，:1::13.1 0.093: I 71.7 土 13.1 
56.6 ;土.13.2 57.2土 13.9 58.1 土 14.8 0.711 I 57.2 :1: 14目。
g) 253.5 土 44.4 261.1土 48.7 273.9 土 48.4 0.003: I 262.1 士4日5
エネルギー比率(%) 15且 l土 1.8 15.3 土1.7 15.2 '土1.8 0.013. I 15.3 土1.7
脂肪エネルギー比率(%) 27.6 t土 4.5 27.4 .主 4.3 26.目土 4.6 0.249. I 27.3 士 4.4
脱水化物エネルギー比率(%) 55.2: :1:'5.1 55.8 士 4.8 56.5 士 5.3 0.128 I 55.8 :1: 4.9 
身長(cm) ，156.3 ;:1::5.5 155.8 土 5.1 154.2 土 5.3 0.001 I 155.6 土 5.2
:体重(kg) 43.1 :1:'3.5 51.9 ，:1: 5.0 65.1 士'&.7 0.000 I 52.8 土 7.5
Body Masslndex(kg1m2117.6 '士'0.7 21.4 士1.7 27.4土 2.2 - I 21.8土 3.0
(40..代)ゐ (n=59)(n=865) (n=248)(n=1172) 
:エネルギー(kcal) . 1.943.0 1:1: :297.4 1.870.7 :1: 348.2 1.952.2 :土 368.1 0目675: I 1.965.4' :1: 350.0 
たんlま〈賀(g) 76.71:1:;13.7 7日.4土 15.3 78.1 土 15.6 0.707' I 78.2 :1: 15.3 
脂質(，) 56.7 i:!:'11.4 56.，6 :1: 14.4 55.4士，14.7 0.488 I 56.4 .土 14.3
民水化物(g) 274目.3，土 50.0 280.3主'5.1 目 279.0土 57.9 0.700 I 279.7 土 55.4
たんぱく質エネルギー比率(%) 15.8 i土:2.0 16.0 土1.9 16.1 ，:1: 2.0 0.547 I 16.0 士1.9
;脂肪エネルギー比率(%) 26.4 :士:4.5 25.8 士 4.2 25.5 :土 4.1 0.282: I 25.8 :1: .4.2 
炭水化物エネルギー比率(%) 56.3 i土'4.8 56.9 土 5.2 57.1 土 5.0 目545ι 56.9 土 5.1
I身長(cm) 154.7 !土，5.6 153.5 :1: 5.2 152.5 :1: 4.9 0.002. I 153.4 ':1: 5.2 
体重(同) 42.2 i:l::3.6 51.4 :1: 5.1 64.3 土 7.0 0.000 I 53.7 土日.0
B。dyMass lnd・x(kgJm2117.6;土:0.8 21.8土 1.7 27.6 土 2.4 - I 22.8 土 3.2
(60aE代) (n=41) (n=697) (n=S00) I (n=1038) 
エネルギー(kcal) 1.903.6 :士:394.3 1.924.9 士 348.6 1.831.2土 412.3 0.887 I 1，925.8 :1: 3ωs 
たんぱ〈寅(，) 75.9 :土 14.5 78.0 土 15.6 79.0土 19.1 0.460 I 76.2 土 16.6
脂質(，) 50.3 :1: 14.3 51.6土 14.3 50.5 土 15.8 0.458 I 51.2:1: 14.7 
炭水化物(g) 280.8 士 65.4 284.8 士 58.7 286.7 土 85.6 0.567 I 265.8 土 61.0
たんlま〈貫工ネルギー比率(9也) 16.1 土 2.0 16.3土 2.0 16.4土 2.0 0.578 I 16.3 土 2.0
脂肪エネルギー比率(%) 23.7:士 4.8 24.1 士 4.6 23.4士 4.8 0.102 I 23.8 :1: 4.7 
民水化物エネルギー比率(%) 59.1 ・土 5.8 58.2土 5目7 60.0土邑1 0.149 I 58.4 土 5目
身長(cm) 151.2 :1:'7.1 151.3 :1: 5.1 151.1 :1: 5.3 O.日79 I 151.3 :1: 5.2 
体重(~ ~.7，土 4.3 50.7土 5.0 62.2土 6.6 0.000 I 53.6 .土且1
目。dyMasslndoK(同1m2) 17.3 :1:;1.o 22.1 :1: 1.7 27.2士 2.2 - I 23.4 土 3.2
(60"代) (n=63) (n=564) (n=288) I (n=815) 
エネルギ (kcal) 1.757.2 '土 319.3 1.808.5 土 367.1 1.820.8 土 400.0 0.475 I 1.808.9 士 374.7
たんぱく質(，) 69.1 :1:.14.2 72.6 :1: 15.2 73.5.:1: 18.5 0.147 I 72.6 土 162
脂質(，) 44.0土 13.1 45.7 土 14.0 44.1 土 14.5 0.229 I 45.1 士 14.1
民水化物(..) 269.0 .土 53.5 275.8 土 63.4 281.5土 67.8 0.272 I 277.1士自4.3
たんIf<賀エネルギー比率(%) 15.8 .:1: 1.8 16.1 士 2.1 16.2士 2.3 0.333 I 16.1 土 2.1
脂肪エネルギー比皐(%) 22.5 :1: 4.9 22.7 土 4.8 21.7 土 4.8 0.015 I 22.4 土 4.8
炭水化物エネルギー比率ゅω 61.3土 5.6 61.0 士 6.3 81.9士'6.4 0.142 I 81.3士 6.3
身長(cm) 146.7 '士 5.2 148.6 土 5.8 148.2土'5.4 0.575' I 14自5 土 5.6
体重(kg) ~.2土 3.0 48.9 土 5.3 ω.5土 6.7 0.000' I 51.8 士 8.6
目。企J，.1asslnd・MkgJm2)17.3'士 0.8 22.1 :1: 1.8 27.5 土 2.4 - I 23.5 土 3.6
(70車代以上) (n=71) (n=44~ ~~日2) I (n=701) 
エネルギー(kcal) 1.587.0 .:1: 319.9 1.607.6 土:324.7 1.646.1 土 330.0 0.300 I 1.615.5 土 325.7
たんlま〈質(，) 62.1 土 14.9 64.1 士 13.8 66.3 :1: 14.9 0.0ω. I 64.4 士 14.2
=脂質(c) 37.5士 10.5 38.6土 12.4 37.7 :1: 11.5 0.573 I 38.3 土 12.0
炭水化物(g) 250.9土 56.5 250.7 土 54.4 25自由自主 59.0 0.1 63 I 253.1 士 55.9
t=lulまく賀エネルギー比率(%) 15.7.土1.9 16.0 :1:.2.1 16.2 :1: 2.2 0.210 I 16.0:土 2.1
脂肪エネルギー比率(%) 21.4士 4.8 21.5土 4.6 20.6 :1: 4.9 0.105 I 21.3、土 4.7
炭水化物エネルギー比寧(%) 63.1 士:5.3 62.5士 6.1 63.1 土 6.3 0.427 I 62.7 ;土 6.0
身長~~ I<<A 土 5.7 144.3 土 6.2 144.2 主 6.7 0.958: I 144.2士 6.3
体重(kg) 35.8 ;土 3.5 45.& 土 5.4 5&.7 ':1: &.5 O.∞o 1 47.5 土目.3
目。dvMassIndeK{同1m2〕 17.2士，1.1 21.9 土1.8 27.2 :1: 1.8 - I 22.8士 3.4
(全体) (n=335) {n=3365) (n=1157) (n=4857) 
エネルギー(kcal) 1.797.4土 341.8 1.862.9 :1: 359.3 1..864.9 ':1: 390.9 .0.006 I 1，858.自土 366.3
1たんぱく賀(g) 70.自土 14.9 73.7 土 15.4 74.自土 17.5 0.000. I 73.8 土 15.9
脂質(，) 49.4，士，14.7 51.5土 15.4 48.8 :1: 15.9 0.000 I 50.7 :1: ，15.5 
脱水化物(g) 262.9 j :1:'53.5 272.0士 57.1 278.5 土 62.3 0.0ω 273.0 :士 58.3
たんIf<寅エネルギー比率(%) 15.8土1.9 15.自主 2.0 16.1 土 2.1 0.005 I 15.9 .土 2.0
脂肪エネルギー比率(%) 24.7 ;:1: 5.3 24.7 士 4.9 23.4土 5.1 0.000 I 24.4 :1，5.0 
.!It水化物エネルギー 比率(%) 58.7 土 6.1 58.6士 6.0 59.9 :1: 6.4 0.000 I 58.9 主 6.1
身長(cm) 151.5 !士'7.3 151.6土 6.5 150 . 0土 6.3 .0.000 I 1512↓土 6.6
体重(kc) 40.1 :士;4.5 50.2土 5.5 61.7 土 7.2 0.000， I 522 '土 8.3
目。dyM.ss lndox (版1m2) 17.4 ' :1:0.9 21.8 土1.7 27.4 ':1:2.2 - I 22.8:士 3.3
(平均値土標準偏差)











30歳代 40車代 50露代 60最代 70歳代以上 全体
|口やせ(BMI18.5未満)圏普通(BMI18.5以上 25未満)・肥満(BM125以上)I 
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ナトリウム摂取量の五分位 (mg/1 OOOkcal) 
489.0・1860.7 1861.3・2208.1 2208.6-2553.7 2553.9・3016.4 3016.9-9365.4 
平均値 SD 平均値 SD 平均値 SD 平均値 SD 平均値 SD p値
対象者数 920 921 920 921 920 
ナトリウム摂取 (mg/l000kcal) 1551 272 2038 100 2381 99 2754 130 3721 791 
食塩相当量(g/1000kcal) 3.94 0.69 5.18 0.25 6.05 0.25 7.00 0.33 9.46 2.01 
年齢(歳) 47.6 12.9 48.0 13.1 49.4 13.1 51.3 13.5 53.2 13.4 く0.001
身長 (cm) 163.3 6.7 163.1 6.6 162.4 6.4 161.4 6.6 160.7 6.7 <0.001 
体重(kg) 60.1 9.2 60.0 9.0 59.3 9.1 58.6 9.0 58.6 9.5 <0.001 
B阻(kg届?) 22.5 3.0 22.5 2.8 22.4 2.8 22.4 2.8 22.6 3.0 0.597 
血糖値 (mg/dl) 129.5 35.7 130.0 38.7 130.0 41.1 131.7 37.7 134.4 39.1 0.035 
血清総コレステローノレ (mg/dl) 190.1 31.9 188.4 33.1 186.5 34.1 185.7 32.4 181.2 31.9 く0.001
収縮期血圧(mmHg) 135.4 21.0 135.8 20.0 137.9 20.7 140.4 21.3 142.1 21.4 く0.001
拡張期血圧(mmHg) 82.6 12.5 82.8 12.2 83.8 12.4 84.1 12.5 84.3 12.2 0.009 
総摂取エネノレギー(kcal) 2464 543 2429 485 2418 480 2379 483 2322 507 く0.001
~ 、 炭水化物 (%Kcal) 60.0 6.3 59.2 6.2 59.6 6.4 59.3 6.5 60.4 6.7 く0.001
蛋白質 (%Kcal) 14.0 1.8 14.9 1.8 15.0 1.9 15.4 2.1 16.1 2.3 く0.001
脂肪 (%Kcal) 20.5 5.2 20.7 5.1 20.3 5.3 20.1 5.1 18.6 5.1 <0.001 
動物性蛋白 (%Kcal) 50.0 15.9 52.8 15.9 51.9 16.7 52.8 17.6 51.2 19.7 0.002 
植物性蛋白 (%Kcal) 42.01 10.38 42.68 9.16 43.47 9.42 43.78 9.39 45.87 10.29 く0.001
飽和脂肪酸 (%Kcal) 5.82 1.49 5.93 1.46 5.74 1.45 5.63 1.45 5.14 1.40 く0.001
一価不飽和脂肪酸 (%Kcal) 7.62 1.85 7.74 1.90 7.56 1.99 7.43 1.97 6.84 1.93 く0.001
多価不飽和脂肪酸例Kcal) 5.18 1.32 5.34 1.33 5.33 1.44 5.32 1.44 5.17 1.41 0.008 
カリウム (mg/l000Kcal) 1129 201 1222 198 1264 217 1327 220 1431 249 く0.001
カルシウム (mg/l000Kcal) 202 56 219 53 226 56 239 57 261 63 く0.001
鉄 (mg/l000Kcal) 5.34 0.87 5.93 0.81 6.22 0.94 6.56 0.92 7.44 1.23 <0.001 
ビタミンA(lUI1000 Kcal) 671 284 730 296 727 296 748 322 757 368 <0.001 
ビタミンB1 (mg/l000kcal) 0.47 0.16 0.48 0.16 0.48 0.16 0.49 0.16 0.49 0.16 0.015 
ビタミンB2(mg/l000kcal) 0.51 0.13 0.54 0.13 0.54 0.13 0.55 0.14 0.56 0.14 く0.001
ビタミンC(mg/l000kcal) 41.4 16.5 45.4 16.9 46.7 18.2 47.8 18.5 50.2 19.8 く0.001
表2.ナトリウム摂取量の五分位における各種食品群摂取量の比較(男性)
ナトリウム摂取量の五分位 (mg/lOOOkcal)
489.0-1860.7 1861.3-2208.1 2208.6-2553.7 2553.9・3016.4 3016.9-9365.4 
平均値 標準偏差 平均値 標準偏差 平均値 標準偏差 平均値 標準偏差 平均値 標準偏差 p fi直
対象者数 920 921 920 921 920 
穀類 (gll000kcal) 166.5 30.9 161.1 29.1 159.0 30.4 156.7 30.7 157.1 31.3 <0.001 
米 (gll000kcal) 130.2 35.6 123.2 34.6 125.2 35.2 124.4 33.3 128.3 34.6 <0.001 
小麦粉 (gll000kcal) 38.4 26.3 39.9 24.7 36.6 23.3 35.2 25.3 32.1 25.4 <0.001 
種実類 (gll000kcal) 0.6 1.8 0.5 1.4 0.5 1.5 0.6 2.0 0.6 1.8 0.475 
いも類 (gll000kcal) 23.3 17.0 26.4 17.3 28.0 18.3 30.0 21.4 30.8 21.0 く0.001
砂糖類 (gll000kcal) 5.2 3.6 5.7 3.9 5.7 4.0 5.8 4.2 6.2 4.7 く0.001
菓子類 (glI000kcal) 6.2 7.5 6.5 6.7 6.8 ス3 6.2 6.9 5.9 7.5 0.115 
油脂類 (gll000kcal) 7.6 4.1 7.7 4.3 7.5 4.5 6.9 4.4 5.9 4.2 く0.001
旦類 (glI000kcal) 26.4 Iス9 32.4 19.3 34.6 20.3 36.2 19.2 43.7 24.3 <0.001 
果実類似1000kcal) 51.5 36.3 57.3 35.0 62.1 41.9 62.1 41.1 62.2 43.1 く0.001
緑黄色野菜 (glI000kcal) 21.3 14.3 24.0 16.0 23.4 15.1 25.3 17.5 25.1 19.1 く0.001
巴003 その他の野菜 (glI000kcal) 77.8 29.0 87.3 31.6 93.6 35.9 100.8 33.7 123.4 47.7 く0.001
きのこ類 (glI000kcal) 3.6 4.5 4.0 5.1 4.0 5.4 4.6 5.9 4.7 6.2 く0.001
海草類 (glI000kcal) 1.7 1.9 2.1 2.4 2.7 3.2 3.1 3.6 3.9 4.9 <0.001 
調味料および飲料 (glI000kcal) 81.3 94.7 81.4 74.9 80.0 68.2 86.2 72.3 82.4 62.4 0.454 
魚介類 (gll000kcal) 44.1 21.9 49.5 21.6 51.6 23.5 55.8 25.5 60.5 30.8 く0.001
肉類 (glI000kcal) 32.0 16.1 32.6 17.6 29.5 15.7 28.9 16.2 24.6 15.5 く0.001
卵類 (glI000kcal) 17.2 10.1 17.6 9.2 17.3 9.1 17.2 10.0 16.7 9.5 0.276 
乳類 (glI000kcal) 33.5 27.4 32.6 23.7 30.5 23.3 30.5 24.9 24.7 24.8 く0.001
その他の食品 (glI000kcal) 2.6 8.9 2.8 6.2 2.7 5.3 3.0 6.5 3.0 7.3 0.679 
表3.ナトリワム摂取量の五分位における各種基本データおよび各種栄養素摂取量の比較(女性)
ナトリウム摂取量の五分位 (rng/l000kcal)
702.6-1987.9 1987.9-2360.3 2360.6・2734.0 2734.1・3235.7 3236.8-9803.1 
平均値 SD 平均値 SD 平均値 SD 平均値 SD 平均値 SD p値
対象者数 1172 1173 1172 1173 1172 
ナトリウム摂取 (mg/l000kcal) 1675 254 2179 108 2544 107 2962 144 3963 794 
食塩相当量(g/1000kcal) 4.26 0.65 5.54 0.27 6.47 0.27 7.53 0.37 10.07 2.02 
年齢(歳) 47.3 12.7 48.3 13.5 49.2 13.1 50.9 13.4 54.4 13.6 <0.001 
身長 (cm) 151.0 6.0 150.7 6.2 150.4 5.8 149.8 6.3 148.6 6.3 く0.001
体重(kg) 51.7 8.7 51.3 8.0 51.5 8.1 51.4 8.4 51.5 8.4 0.872 
B畑仕g/m2) 22.6 3.5 22.6 3.2 22.8 3.3 22.9 3.4 23.3 3.4 <0.001 
血糖値 (mg/dl) 126.2 28.2 128.6 39.2 128.8 32.1 129.4 34.0 132.9 33.2 く0.001
血清総コレステロール (mg/dl) 193.2 33.9 190.7 33.8 190.5 34.4 191.3 34.6 190.3 33.3 0.210 
収縮期血圧(mmHg) 132.0 21.5 132.1 21.5 133.2 21.8 134.0 21.5 137.8 21.8 く0.001
拡張期血圧(mmHg) 79.0 12.7 78.8 1l.7 79.3 1l.7 79.6 11.9 81.1 1l.9 く0.001
総摂取エネルギー(kcal) 1999 441 1939 357 1921 380 1920 401 1869 415 <0.001 E、~
炭水化物 (%Kcal) 62.0 6.9 61.7 6.5 61.9 6.8 61.7 6.9 63.0 7.0 く0.001
蛋白質 (%Kcal) 14.4 1.9 15.2 1.7 15.4 1.9 15.8 2.1 16.5 2.3 く0.001
脂肪 (%Kcaり 22.6 5.9 22.3 5.7 21.9 5.7 21.7 5.7 20.1 5.7 <0.001 
動物性蛋白 (%Kcal) 41.7 13.3 42.8 12.7 42.4 14.1 43.4 15.8 42.3 15.8 0.066 
植物性蛋白 (%Kcal) 34.78 8.47 34.92 6.98 35.44 ス74 36.32 ス95 37.87 8.56 く0.001
飽和脂肪酸 (%Kcaり 6.51 1.73 6.43 1.64 6.28 1.61 6.11 1.68 5.60 1.56 <0.001 
一価不飽和脂肪酸 (%Kcal) 8.44 2.13 8.37 2.09 8.23 2.14 8.10 2.24 7.48 2.16 <0.001 
多価不飽和脂肪酸 (%Kcal) 5.69 1.44 5.79 1.46 5.78 1.53 5.84 1.57 5.66 1.56 0.024 
カリウム (mg/l000Kcal) 1279 231 1384 230 1431 251 1488 256 1631 292 く0.001
カルシウム (mg/l000Kcal) 244 63 265 62 272 64 285 66 313 75 <0.001 
鉄 (mg/l000Kcal) 5.98 0.97 6.59 0.92 6.90 1.01 7.33 1.07 8.29 1.34 <0.001 
ビタミンA(IU/I000 Kcal) 793 343 865 372 865 370 861 377 898 427 <0.001 
ビタミンBl(mg/l000kcal) 0.58 0.20 0.59 0.19 0.60 0.20 0.60 0.19 0.60 0.19 0.020 
ビタミンB2(mg/l000kcal) 0.35 0.09 0.37 0.09 0.37 0.09 0.38 0.10 0.40 0.1I く0.001
ビタミンC(mg/l000kcal) 55.1 22.2 59.9 23.1 61.5 23.1 62.4 24.1 67.4 26.1 く0.001
表4.ナトリウム摂取量の五分位における各種食品群摂取量の比較(女性)
ナトリウム摂取量の五分位 (mg/1 OOOkcal) 
702.6・1987.9 1987.9-2360.3 2360.6-2734.0 2734.1-3235.7 3236.8-9803.1 
平均値 標準偏差 平均値 標準錨差 平均値 標準偏差 平均値 標準偏差 平均値 標準備差 p 値
対象者数 1172 1173 1172 1173 1172 
穀類(g/1000kcal) 158.7 29.9 155.0 28.2 155.0 29.7 152.0 29.5 151.5 31.1 く0.001
米(g/1000kcal) 110.0 33.1 107.0 33.2 108.3 32.9 107.7 31.8 112.3 33.3 く0.001
小麦粉(g/1000kcal) 46.4 28.8 46.3 27.9 45.2 29.0 43.0 29.0 38.1 29.6 く0.001
種実類(g/1000kcal) 0.9 3.2 0.8 2.2 0.8 2.2 1.0 2.8 0.8 2.3 0.172 
いも類(g/1000kcal) 28.6 20.6 31.9 20.8 34.1 22.2 34.8 24.5 38.2 27.5 く0.001
砂糖類(g/1000kcal) 6.3 4.4 6.8 4.5 6.6 4.6 6.9 4.9 7.3 5.4 く0.001
菓子類(g/1000kcal) 14.7 14.7 13.4 13.1 13.4 13.3 13.3 13.4 12.0 13.8 く0.001
油脂類(g/1000kcal) 8.6 4.6 8.5 4.7 8.2 4.7 7.9 4.9 6.7 4.7 く0.001
豆類(g/1 OOOkcal) 29.4 20.9 34.5 20.5 36.4 20.7 39.0 21.1 47.2 25.5 く0.001
果実類(g/1 OOOkcal) 88.6 5ス4 94.4 53.7 97.3 60.3 97.5 60.4 102.5 68.0 <0.001 
緑黄色野菜(g/1000kcal) 27.0 18.5 31.0 20.6 30.8 20.3 31.5 21.9 33.1 24.7 く0.001
‘Ca B その他の野菜(g/1000kcal) 88.6 34.8 99.1 35.5 106.2 39.5 115.6 40.8 138.3 52.5 く0.001
きのこ類(g/1000kcal) 3.9 5.0 4.5 5.5 4.5 6.3 5.1 6.3 5.5 7.2 <0.001 
海草類(g/1000kcal) 1.9 2.2 2.5 3.1 3.1 4.0 3.6 4.4 4.7 5.8 <0.001 
調味料および飲料(g/1000kcal) 33.0 39.5 34.3 34.5 36.0 51.3 36.9 43.9 35.5 28.5 0.150 
魚介類(g/1000kcal) 42.1 21.1 47.3 21.2 49.2 22.1 54.3 25.1 58.8 29.0 く0.001
肉類(g/1000kcal) 30.6 16.2 29.8 15.3 28.5 15.2 27.3 16.7 23.6 15.3 <0.001 
卵類(g/1000kcal) 18.9 11.5 18.7 9.3 18.4 9.5 18.1 10.1 17.8 10.9 0.056 
乳類(g/1 OOOkcal) 53.1 39.3 51.8 36.2 48.4 35.2 45.9 35.2 38.1 36.1 <0.001 
その他の食品(g/1000kcal) 2.9 7.9 3.1 6.6 3.2 6.6 3.2 6.7 3.4 7.2 0.471 
表5.ナトリウム摂取量の五分位における血圧の調整平均値(男女計)
ナトリウム摂取量の五分位 (mg/l000kcal)
489.0-1926.0 1926.1-2294.0 2294.3-2648.7 2648.7-3144.2 3144.6-9803.1 pイ直
対象者数 2092 2093 2093 2093 2093 
ナトリウム摂取 (mgll000kcal) 1616 264 2114 105 2469 103 2872 142 3865 793 
食塩相当量 (glI000kcal) 4.11 0.67 5.37 0.27 6.28 0.26 7.30 0.36 9.82 2.02 
男性の割合(%) 51.6% 47.1% 45.3% 39.9% 35.9% く0.001
収縮期血圧 (mmHg)
Modell:性・年齢調整 135.08 135.29 135.87 135.71 137.01 * 0.013 
Mode12:性・年齢・B阻・カリウム摂取調整 135.03 135.31 136.07 135.80 136.98 * 0.022 
拡張期血圧(m.mHg)
Modell:性・年齢調整 81.06 81.07 81.34 81.18 81.87 0.168 
Mode12:性・年齢・BMl・カリウム摂取調整 81.15 81.11 81.47 81.18 81.60 0.609 





Ql Q2 Q3 Q4 Q5 p値
男
収縮期血圧 (mmHg) 136.34 136.93 138.30 139.83 ホ* 140.44 ** く0.001
拡張期血圧(m.mHg) 82.71 83.03 83.95 84.05 83.90 0.070 
女
収縮期血圧 (mmHg) 134.28 133.75 133.96 133.31 133.95 0.783 
拡張期血圧(m.mHg) 79.82 79.41 79.52 79.32 79.70 0.820 





























































































































(標準偏差)(g) 摂取比率(%) (標準偏差)(g) 摂取比率(%)
30歳代 1228 90.7 (20.3) 14.7 1594 73.8 (14.8) 15.1 
40車代 1204 92.9 (19.7) 15.0 1475 77.4 (17.5) 15.3 
50歳代 1022 95.0 (21.2) 15.3 1322 77.6 (17.6) 15.7 
60歳代 681 87.3 (21.1 ) 15.3 903 71.6 (18.2) 15.7 







(標準偏差)(g) 摂取比率(%) (標準偏差)(g) 摂取比率(%)
30歳代 660 88.6 (17.9) 15.0 1031 71.7 (13.1) 15.3 
40歳代 836 93.1 (18.0) 15.6 1173 78.2 (15.3) 16.0 
50歳代 794 97.0 (20.6) 15.9 1040 78.2 (16.6) 16.3 
60歳代 708 87.1 (18.1) 15.6 915 72.6 (16.2) 16.1 







(標準偏差)(g) 摂取比率(%) (標準偏差)(g) 摂取比率(%)
30歳代 660 45.8 (13.2) 7.7 1031 36.9 (9.9) 7.9 
40歳代 836 49.2 (13.7) 8.2 1173 41.2 (11.5) 8.4 
50歳代 794 50.6 (15.5) 8.3 1040 39.8 (12.2) 8.3 
60歳代 708 43.5 (13.4) 7.8 915 35.6 (11.4) 7.9 







(標準偏差)(g) 摂取比率(犯) (標準偏差)(g) 摂取比率(%)
30歳代 660 42.9 (8.7) 7.2 1031 34.9 (6.4) 7.4 
40歳代 836 43.8 (8.5) 7.3 1173 37.1 (7.1 ) 7.6 
50歳代 794 46.4 (9.6) 7.6 1040 38.5 (8.1) 8.0 
60歳代 708 43.7 (9.0) 7.8 915 37.1 (8.3) 8.2 






Body mass index 
Blood pressure (mmHg) 
Systolic 
Diastolic 
Antihypertensive medication (%) 
Total chol自sterol(mg/dl) 
HDL cholesterol (mg/ dl) 
HbA1c (%) 
GOT (lU/L) 
Total protein (g/dL) 
Albumine (g/dL) 
Total energy intake (kcal/day) 
Animal protein (g/day) 









Current alcohol drinker (紛
Current cigarette smoker (施)
23.9-80.6 80.7-96.0 
1068 1079 
56.5土 15.5 51.9土 13
22.5 :!: 3.1 23土 3
140土 22 137 :!: 20 
83土 12 84土 12
18.1 12.7 
195土 37 199 :!: 37 
50土 15 49土 15
5土 0.7 5土 0.8
27 :!: 14 26 :!: 16 
7.2 :!: 5.1 7.3土 4.8
4.4土 0.3 4.5土 0.3
1930土 299 2315土 269
33.4 :! 7.3 44.4土 6.6
36.9 :! 6.3 43.6土 6.4
59.2 :!: 5.9 56.6 :!: 5 
14.7 :!: 1.8 15.4::!: 1.7 
7.1 :!: 1.8 7.8土 1.7
7.7 :!: 1 7.6 :!: 0.9 
21.1 :!: 4.6 22.5 :!: 4.1 
10 :!: 3.2 10.8 :!: 3 
































Body mass index 
Blood pressure (mmHg) 
Systolic 
Diastolic 
Antihypertensive medication (%) 
Total cholesterol (mg/dl) 
HDL cholesterol (mg/dl) 
HbA1c (切)
GOT (lU/L) 
Total protein (g/dL) 
Albumine (g/ dL) 
Total energy intake (kcal/day) 
Animal protein (g/day) 









Cunrent alcohol drinker (%) 
Cunrent cigarette smoker (紛
18.2-66.2 66.3-79.0 79.1-171.4 
1470 1511 1516 
55.6土 16 51.2 :!: 13.4 50.7土 11.6
22.8土 a4 2~8 土 3.1 23 :!: 3.4 
135 :!: 22 133土 20 133土 20
79 :!: 12 79土 12 80 :!: 12 
20.7 14.8 14.3 
206土 41 207土 38 208 :!: 37 
55土 15 57土 15 58 :!: 15 
4.9土 0.7 4.9土 0.7 4.9 :!: 0.8 
23土 16 22土 10 22 :! 12 
7.3土 5 7.3 :!: 5 7.3土 4.8
4.4 :!: 0.3 4.4土 0.3 4.4之 0.3
1548 :! 237 1851 :!: 212 2184 :!: 313 
26.9土 5.9 36.3土 5.3 49土 9.8
31 :! 5.2 36.1 :!: 5.2 42.2 :!: 7.5 
61.3 :!: 6.3 58.7 :!: 5.5 56.8土 5.7
15.1土 1.8 15.8 :!: 1.7 16.9土 2
7.1 :!: 1.7 8土 1.7 9.1土 2
8::!:1 7.8土 1 7.7土 1
22.9土 5.1 24.7 :!: 4.7 25.5 :!: 4.9 
10.2土 3.4 11.4土 3.2 12.4 :!: 3.4 
12.7 :!: 3.8 13.3 :!: 3.6 13.1土 3.6
6.5 6.4 6.9 
10.4 9 9.4 
105一
2.9-4.3 4.4-4.6 4.7-5.6 
N 1079 1231 909 
Age 62.1 :t 12.2 51.9 :t 12 44.7 :t 10.8 
Body mass index 22.3 :t 2.9 23.2 :t 3.1 23.4:t 2.9 
Blood pressure (mmHg) 
Systolic 142 :t 22 137 :f: 20 135 :f: 18 
Diastolic 83 :f: 12 84 :f: 12 84 :t 12 
Antihypertensive medication (%) 21.0 13.4 8 
T otal cholesterol (mg/ dl) 188土 35 201 :f: 35 209 :t 37 
HDL cholesterol (mg/ dl) 50 :f: 16 50 :f: 14 51 :t 15 
HbA1c (%) 5.1 :t 0.8 5土 0.8 5 :f: 0.7 
GOT (IU/L) 27 :t 20 26 :t 13 27 :f 13 
Total energy intake (kcal/day) 2254 :f 484 2351土 465 2372 :t 413 
Animal protein (g/day) 44 :t 14.1 47 :t 14.8 47.6 :f: 14.3 
Vegetable protein (g/day) 43.4 :f: 9.6 43.9 :t 9.2 43.7 :t 8.4 
先energyintake 
Carbohydrate (児) 58.3 :t 5.9 56.4 :t 5.6 55.4 :f: 5.4 
Protein (%) 15.6 :f: 1.8 15.5 :t 2 15.4 :t 1.9 
Animal (%) 7.8 :f: 1.9 8:t2 8:t2 
Vegetable (%) 7.8 :t 1 7.5土 1 7.4 :t 0.9 
Fat (%) 21.2 :f: 4.5 22.5 :f: 4.4 23.4 :f: 4.4 
Animal (%) 10.3 :t 3.2 1 :t 3.3 11.3土 3.2
Vegetable (%) 10.9土 3.2 11.5 :t 3.2 12.1土 3.2
Current alcohol drinker (%) 53 58 64 





Body mass index 
Blood p陀 ssure(mmHg) 
Systolic 
Diastolic 
Antihypertensive medication (%) 
T otal cholesterol (mg/ dl) 
HDL cholesterol (mg/ dl) 
HbA1c (%) 
GOT (IU/L) 
T otal energy intake (kcal/ day) 
Animal protein (g/day) 
Vegetable protein (g/day) 








Current alcohol drinker (九)
Current cigare批:esmoker (%) 
3.1-4.3 4.4-4.5 4.6-5.4 
1769 1368 1360 
56.3 :t 14.5 51.6 :t 13.3 48.3 :f: 12.4 





55 :f: 15 
4.9 :t 0.8 
23 :t 17 
1841 :t 383 
36.5 :f: 11.5 
36.3 :t 7.9 
59.9 :f: 6.3 
15.9 :f: 2 
7.9 :f: 2 
7.9土 1
23.7 :f 5.1 
1 :t 3.5 




134 :f: 20 
80 :t 12 
15.5 
208 :t 38 
57 :f: 14 
4.9 :t 0.6 
22 :t 9 
1868 :t 364 
37.9 :f: 12 
36.4 :f: 7.6 
58.5 :f: 6 
16 :t 2 
8.1 :t 2 
7.9 :t 1.1 
24.7 :f: 5 
11.6 :t 3.4 
13.1 :t 3.6 
8 
8 
133 :f: 20 
80土 12
14.8 
213 :f: 38 
59 :f: 15 
4.9土 0.7
22 :f: 9 
1892 :t 343 
38.5 :t 11.3 
36.6 :t 7.1 
58 :f: 5.8 
15.9土 2
8.2 :f: 2 
7.8 :t 1 
25.1 :f: 4.9 
11.1土 3.3






Age(years) -0.171** -0.543** 
総摂取エネルギー(kcal/day) 0.035ホ 0.132** 
総蛋白摂取量(g/day) 0.020 0.105** 
動物性蛋白摂取量(g/day) 0.021 0.122** 
植物性蛋白摂取量(g/day) 0.010 0.035* 
総蛋白エネルギー摂取比率(句) 0ー.014 0ー.028
動物性蛋白エネルギー摂取比率(%) 0.010 0.051* 
植物性蛋白エネルギー摂取比率(%) -0.046** -0.163** 
女(N=4497) 血清蛋白 血清アルブミン
Age(years) 0ー.070** 0ー.253**
総摂取エネルギー(kcallday) 0.030* 0.076** 
総蛋白摂取量(g/day) 0.026 0.080紳
動物性蛋白摂取量 (g/day) 0.022 0.092林
植物性蛋白摂取量(g/day) 0.032* 0.028 
総蛋白エネルギー摂取比率(%) 0.003 0.012 
動物性蛋白エネルギー摂取比率(%) 0.006 0.053** 
植物性蛋白エネルギー摂取比率(%) 0.000 -0.075料

















-0.122 -0.129 --0.114 
0.014 0.006 -0.023 
0.012 -0.005 -0.030 








-0.049 -0.055 --0.043 
0.014 0.005 -0.022 
















1980年及び 1990年に行われた循環器疾患基礎調査 (NIPPONDATA80，90) と、それぞれ














































74.1 :t 11. 8 
62.0 :t 12.8 
< 0.001 
1. 0 :t 0.2 
1. 1 :t o. 3 
< 0.001 
15. 1 :t 2. 1 
15. 1 :t 2.2 
0.40 
92.5 :t 20.5 








71. 8 :t12. 5 
58.5:tl1.9 
< 0.001 
0.8 :t 0.2 
0.9 :t 0.2 
く0.001
15.4 :t 2.1 
15.7 :t 2.2 
< 0.001 
























86.1 :t 16.0 
74.3 :t 17.0 
< 0.001 
0.9 :t 0.3 
1. 0 :t 0.2 
< 0.001 
15.5 土1.9








87.8 :t 18.0 
71. 3 :t 16. 6 
< 0.001 
0.7 :t 0.3 
0.8 :t 0.2 
< 0.001 
15.9 :t 2.0 
16.0 :t 2.1 
0.30 






















23. 1 士 3.5
145 :t 24 
83 :t 12 
27.6 
202 :! 35 
1. 0 :! 0.3 
138 土 36




46 :t 11 





0.8 :t 0.1 
127 :t 32 

















22.7 :t 3.0 
146 :t 23 
86 :t 13 
26.4 
189 士 34
1. 3 :t 0.5 
138 :t 40 





22.5 :t 2.8 
137 :! 20 
83 :t 12 
7.5 





































69 :t 11 
23.5 :t 3.2 
146 土 21
83 :t 12 
47. 1 
219 土 45
1. 1 :t 0.8 
115 土 46




51 :t 13 
22.8 土 3.3
132 :t 20 
79 :t 12 
13. 7 
206 :t 38 
O. 7 土 0.1



















23.2 :t 3.1 
148 士 25
85 :t 13 
42.4 
201 :t 41 
1.5 :t1.2 





52 :t 13 
23.0 :t 3.0 
137 :! 20 
84 :t 12 
12.9 
198 :t 37 
0.9 :t 0.1 
103 :t 34 











クレアチニン (mg/dl) t 
血槍 (mg/dl) t 









Q2 Q3 Q4 p Q1 Q2 Q3 






1446 1450 1443 
49 :!: 14 48 :!: 12 48 :!: 11 < 0.001 
22. 7士 3.4 22.8 :!: 3. 3 23. 1 :!: 3. 3 < O.01 
133 :! 22 132 :!: 21 133 :!: 20 く0.001
79 :!: 12 79 :! 12 80 :! 12 0.82 
11.3 10.8 9.6 < 0.001 
191 :! 34 189 :!: 33 192 :!: 34 < 0.05 
129 :! 31 128 :!: 32 128 :!: 31 0.16 
9. 3 8. 3 9. 1 < O.01 
21 21. 2 21. 1 O. 11 
O. 9 :!: 0.2 O. 8 :! O. 1 O. 8 :! O. 1 < O.001 
0.9 0.8 0.8 0.18 
69.6 :! 13.6 70.2 :!: 12.8 70.5 :!: 12.4 < 0.001 
69. 3 69. 3 69.6 0.26 
23. 7 20. 9 17. 6 < O.001 
0.86 (0.70-1. 05) 0.85 (0.70-1. 05) 1. 04 (0.85-1. 29) 
1444 
54 :!: 15 
22.7 :! 3.5 
137 :! 23 
80 :! 12 
15.1 
























1133 1132 1131 
50 :!: 13 48 :! 12 48 :! 11 
22. 4 :!: 2. 9 22. 6 土 2.7 23. 1 :! 2.8 
138 :!: 22 136 :! 19 138土 20
84 :! 13 83 :!: 12 84 :! 12 
10.6 9.3 8 
185 :! 32 188士 33 188 :! 33 
132 :!: 46 128 :!: 34 131 :! 37 
63.5 63 62 
73.7 76.9 80.7 
1. 1 :!: O. 3 1. 1 :! O. 2 1. 0 :! O. 1 
1.1 1.1 1.0 
71. 5 :! 12.7 72.9::!:: 12.5 73.5土 11.9 
71.5 72.2 72.5 
17.2 12.9 12.2 
0.82 (0.65-1.03) 0.99 (0.77-1.27) 0.96 (0.74-1.23) 
1132 
54 :!: 16 
22 :! 3 
141 :! 23 
83 :!: 12 
14 
184 :!: 33 
133 :!: 34 
63 
66.1 

















クレアチニン (mg/dl) (年齢調整)t 
GFR (lIl1min/1. 731・2) t 
GFR (叫/min/1.73m2) (年齢調整)1: 





Q3 Q4 p Q1 Q2 Q3 






















1450 1440 1442 
49 :!: 14 50 :! 13 52 :! 13 
22. 7 :! 3. 3 22. 9 :!: 3. 4 23 :! 3. 4 
133 :!: 22 134土 22 135 :! 22 
79 :! 12 80 :!: 12 80 :!: 12 
10.8 11.7 14.4 
190 :!: 34 191 :!: 33 194 :! 35 
129 :!: 35 129 :! 32 130 :! 36 
9.8 9.2 10.7 
m8 n m1 
0.8 :! 0.1 0.8土 0.2 0.8 :! 0.1 
0.8 0.8 0.8 
69.8 :! 13.5 69.9 :!: 13.5 68.6 :!: 13.1 
69. 4 69. 8 69. 9 
23. 0 22. 0 25. 0 
1. 03 (0.84-1. 27) 1. 14 (0.93-1. 40) 1. 24 (1. 01-1. 52) 
1451 
49 :! 13 
22.6 :f 3.4 
133 :f 21 
79 :! 12 
10 
189 :! 34 
128 :f 31 
9.6 
19.4 
0.8 :! 0.2 
0.9 


















1137 1130 1128 
49土 13 50 :!: 13 52 :! 13 
22. 4 :!: 2. 9 22. 5 :!: 2. 8 22. 8 :! 2. 8 
137 :!: 21 139 :!: 21 140 :! 21 
83士 12 84 :f: 12 84 :! 13 
9 12.5 10.4 
185 :! 32 187 :!: 32. 189 :! 33 
130士 38 131 :!: 36 133士 37
64.5 61.2 62.3 
74.8 74.1 75.4 
1. 1 :! O. 2 1. 1 :!: O. 3 1. 1 :! 0.2 
1.1 1.1 1.1 
72. 3 :!: 12. 9 71. 8 土 12.9 71. 6土 12.9
71.8 71.9 72.3 
14.7 15.5 18.5 
0.91 (0.71-1. 18) 0.94 (0.73-1. 21) 0.79 (0.62-1. 00) 
1133 
49土 14
22.3 :!: 2.9 
137 :! 22 
83 :! 12 
10. 1 
184 :! 33 
131 :f 41 
63.4 
73 
















クレアチエン (mg/dl) t 
クレアチニン (mg/dl) (年齢調整)t 
GFR (ml/min/1. 73m2) t 
GFR (ml/min/1.73m2) (年齢調整)t 
CKD (弧) Ii 
CKDのオッズ比g~ 





































クレアチエン (mg/dl) (年齢調整)t 
GFR (，阻1/1阻in/1.73m2) t 
GFR (ml/min/1. 73m2) (年齢調整)t
CKD偶) !i 
CKDのオッズ比~ ~ 
1124 1124 1130 
52 :t 14 50 :! 13 51 :t 11 < O. 001 
22. 8 :! 3. 2 22. 8士 3.2 23.1士3.4 < 0.05 
133 :! 21 132 :! 20 134 :t 20 < O. 001 
79土 12 80土 12 80 :t 12 O. 12 
15.4 13.0 15.5 < 0.001 
206 :t 39 207 :t 37 209 :t 37 O. 29 
57 :t 15 58 :t 15 58 :! 16 < 0.001 
122士 83 115士 74 120:!:76 <0.01 
102士 26 102士 36 101 :t 26 < 0.01 
4.9士 0.6 4.9士 O.7 4. 9 :tO. 8 O. 07 
9. 5 8. 7 8. 7 O. 3 
6.4 6.9 7.2 O. 74 
0.7士 0.4 0.7士 O.2 O. 7 :!O. 2 < O.05 
O. 7 O. 7 O. 7 O. 42 
83. 7 :! 18. 5 86. 2士 18.3 85. 5 :!18. 2 < O.001 
83. 4 84. 7 84. 4 O. 25 
8. 6 5. 8 6. 0 < O.001 
O. 99 (0. 73-1. 33) 1. 24 (0. 88-1. 73) 1. 02 (0. 73-1. (3) 
1119 
57土 16
22.7 :! 3.4 
136 :! 22 
79 :! 12 
22.3 
206 :! 42 
55 :! 15 
127 :! 84 
106 :! 34 
4.9 :! 0.8 
10.7 
6.1 








51 :! 11 < O. 001 
23. 4 :! 2. 9 < O.001 
137 :! 19 < 0.01 
84 :! 11 0.11 
11. 7 < O.001 
202 :! 36 < O. 001 
51 :! 15 < 0.05 
153 :! 97 < O. 05 
103士 34 0.09 
5. 0 :! O. 8 O. 81 
55.3 0.64 
64.9 < 0.001 
O. 9 :! O. 1 O. 07 
0.9 0.15 
84.8 :! 16 < 0.01 
83.9 0.64 






83 :! 12 
12.7 
199 :t 38 
49 :t 15 
149 :! 100 
101 :! 30 











23.0 :! 3.0 
138 :! 20 
84 :! 11 
13.9 
199 :! 36 
50 :! 15 
152 :! 114 
104 :! 36 
5.0 :! 0.8 
56.4 
56.0 
1. 0 :! 0.6 
1.0 
83.8 :! 16.9 
83.2 
3.9 
1. 41 (0. 89-2. 22) 
809 
58 :! 16 
22.4 :! 3.1 
140 :! 22 
83 :! 12 
19.5 
193 :! 37 
50 :! 15 
138士 106
106士 37
5.0 :! 0.7 
53.6 
51. 7 
0.9 :! 0.2 
0.9 








Q3 Q4 p Ql Q2 Q3 
15.3喧-16.73 16.74孟<14.57 14.57-15.76 15.77-17.10 
NIPP側 DATA90
p 
n 807 804 805 
年齢(歳) t 52 :! 14 53 :! 14 53土 13
BMI t 22. 6 :! 3 23土 3 23土 3
収縮期血圧(mmHg)t 135 :! 21 138 :!:却 139 :! 21 
拡彊期血圧(mmHg)t 82士 12 84 :! 12 84 :! 12 
高血圧治療 ω6 13.3 11. 7 15.2 
総コレステロール(皿g)t 194 :! 37 200 :! 37 198土 37
HDLコレステロール(阻哩)t 51 :! 16 50 :! 14 49 :! 14 
中性脂肪(山)t 140 :! 94 154 :! 119 147 :! 10唱
血結 (mg)t 10岳:!:27 102 :! 30 103 :! 37 
HbAlc (%) t 4. 9士 O.6 5 :!O. 7 5 :!O. 8 
喫煙 ω~ K6 6臥6 52.7 
飲酒 OO~ ~8 ~O ~O 
クレアチニン (mg/dl) t O. 9 :! O. 2 O. 9 :! O. 3 O. 9 土 0.2
クレアチニン (mg/dl) (年齢調整)t O. 9 O. 9 O. 9 
GFR (ml/min/1. 73m2) t 84. 7 :! 16.9 83.8 :! 17. 8 84 :! 17.2 
GFR (阻l/min/1.73m2) (年齢調整)t 83. 9 83. 7 83. 7 
CKD (世) 1 4.1 4.7 5.5 
cmのオッズ比~ 6 1.00 0.93(0.56-1. 52) 0.73(臥45-1.18) 












































































































132 :! 21 
79 :! 12 
16.3 
201 :t 38 
56:!: 14 
116土 71




























56 :! 13 
23.3 :! 3.1 
140士 19
84 :! 11 
17.8 
202 :! 37 
51士 15
150 :! 99 




1. 0 :! 0.5 
0.9 
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Y， Hayakawa T， Kadowaki T， Kita Y， Okayama A， Ueshima H. Prognostic 
value of q wave for cardiovascular death in a 19・yearprospective study of the 



























































































































































































































































































































































































































































P diff TrendP 7.68-14.15 
972 











































































































































































































































































































































腿骨頚部骨折は年間に 12万件を超え、その約 30%に日常生活動作能力 (ADL: Activities of 
Daily Livinρ の低下が認められている 6)。このような現状の中カルシウム摂取量の低いわ
が国において、特に腸管からの吸収率が低下している高齢者のカルシウム摂取状況と ADL
との関連や、健康寿命に及ぼす影響を検討することは非常に重要である。さらには近年、




疾患基礎調査受検者の長期追跡コホート調査である NIPPONDATA (National Integrated 


















































































では、牛乳・乳製品 130g、豆類 100g、緑黄色野菜 120g以上というカルシウム摂取量を高
めるための具体的な数値目標を掲げている。しかしながら、わが国におけるカルシウム摂
取量はNIPPONDATA80で男性546.5mg、女性529.0mg、NIPPONDATA90で男性554.5mg、
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NIPPON DATA80 NIPPON DATA90 NIPPON DATA80と
n 平均値(標準偏差) n 平均値(標準偏差) 90の差の検定p値'
30・39歳 1，226 516.0 (164.4) 652 500.9 (145.6) 0.05 
40-49歳 1，202 539.7 (158.7) 828 527.9 (172.0) 0.11 
50・59歳 1，021 585.2 (180.8) 786 598.7 (212.6) 0.15 
60-69歳 681 573.1 (176.6) 701 578.7 (210.3) 0.59 
~70歳 466 520.1 (170.1) 486 565.5 (204.6) <0.001 
年齢階級聞の差の検定p値" <0.001 <0.001 
推定摂取密度(mgl1，000kcal)
NIPPON DATA80 NIPPONDATA90 NIPPON DATA80と
n 平均値(標準偏差) n 平均値(標準備差) 90の差の検定p値.
30・39歳 1，226 208.6 (52.2) 652 210.9 (51.3) 0.36 
40・49歳 1，202 218.1 (50.8) 828 219.5 (58.6) 0.56 
50・59歳 1，021 236.0 (60.4) 786 245.1 (75.3) 0.004 
60・69歳 681 252.3 (65.4) 701 257.6 (77.7) 0.17 
ミ70歳 466 263.6 (67.6) 486 284.5 (82.8) <0.001 





NIPPONDATA80 NIPPON DATA90 NIPPON DATA80と
n 平均値(標準偏差) n 平均値(標準偏差) 90の差の検定p値'
30・39歳 1，592 494.7 (139.6) 1，026 474.1 (137.2) <0.001 
40・49歳 1，473 534.2 (163.7) 1，160 528.5 (175.9) 0.40 
50・59歳 1，321 576.5 (175.6) 1，028 573.6 (202.4) 0.72 
60・69歳 899 542.0 (179.7) 905 567.1 (204.2) 0.006 
孟70歳 566 480.5 (146.5) 690 494.6 (182.2) 0.13 
年齢階級聞の差の検定p値" <0.001 <0.001 
推定摂取密度(mgl1，000kcaり
NIPPON DATA80 NIPPONDATA90 NIPPON DATA80と
n 平均値(標準偏差) n 平均値(標準偏差) 90の差の検定p値'
30・39歳 1，592 252.8 (56.4) 1，026 252.5 (61.8) 0.91 
40・49歳 1，473 264.6 (64.0) 1，160 268.5 (73.2) 0.15 
50・59歳 1，321 293.0 (76.8) 1，028 297.9 (86.9) 0.15 
60-69歳 899 298.2 (74.1) 905 313.5 (93.2) <0.001 
孟70歳 566 294.6 (73.4) 690 306.2 (94.4) 0.02 






NlPPON DATA80 NlPPONDATA90 NlPPON DATA80/: 
E 平均値得準偏差) E 平均値傾軍偏差:) 90の差の検定p値.
北海道 223 545.1 (175.2) 134 558.1 (188.0) 0.51 
東北 446 607.8 (182.3) 336 565.7 (205.6) 。ー∞3
関東I 767 563.4 (169.3) 562 557.3 (204η 0.55 
関東E 429 594.7 (195.0) 3ω574.0 (216.4) 0.16 
北陸 358 548.6 (163.0) 239 543.8 (181.0) 0.74 
東海 669 523.4 (153.3) 455 521.4 (162.4) 0.84 
近鼠I 518 507.0 (163.4) 387 554.9 (187.9) <0∞1 
近融E 136 523.2 (171.η 61 541.6 (173.0) 0.49 
中国 295 549.5 (153.4) 292 588.9 (197.1) 。ω7
四国 180 503.7 (158.0) 123 578.6 (206.1) <0.∞1 
北九州 287 537.6 (179.0) 282 534.0 (185.2) 0.81 
南九州 288 500.5 (149.5) 222 S46.5 (186.5) 0.002 
地場プロック聞の差の検定p値.. <0∞1 <0.001 
推定摂取密度仰が1，∞0回 1)
NlPPON DATA80 NlPPONDATA90 NlPPONDATA80と
n 平均値(標曲目偏差) a 平均値(標準偏差) 卯の差の検定p値.
~t海道 223 226.9 (62η 134 248目。 (nη O.∞5 
東北 446 243.7 。8.2) 336 237.1 (70.3) 0.15 
関東I 767 233.3 (57.2) 562 248.1 (82.2) <0.001 
関東E 429 240，6 (65.5) 360 245.4 (77.2) 0.34 
北陸 358 231.3 (61.5) 239 232.3 (67.9) 0.86 
東海 669 221.7 σ4.5) 455 228.3 (62.4) 0.06 
近隣I 518 222.4 (65.4) 387 240.9 (67.5) <0.001 
近畿E 136 214.6 〔ω0) 61 225.6 (67.2) 0.25 
中国 295 233.0 σ7.3) 292 252.8 (75.0) <0目001
四国 180 222.6 (62η 123 247.3 (80.2) 。∞3
北九州 287 229.5 (68.3) 282 237.8 (77.1) 0.17 
南九州 288 215.0 (50.3) 222 236.3 (69η <0∞1 





NlPPON DATA80 NlPPON DAT A90 NlPPON DATA80と
n 平均値得準偏差) ロ 平均値儒瑠偏差) 90の差の検定p値.
北海道 240 525.1 (176.0) 208 525.8 (1聞の 0.97 
東北 581 581.2 (172.0) 判8 541.4 (188.6) <0.001 
関東I 1，072 537.9 (157.5) 809 533.7 (180.1) 0.59 
関東E 496 574.4 (194.3) 453 546.4 (199.9) 0.03 
北陸 431 539.4 (JS5.0) 352 534.4 (181.5) 0.68 
東海 784 51 J.S (154.4) 584 505.2 (169.2) 0.47 
近歯車I 701 501.9 (167.0) 624 520.1 (185.1) 0.06 
近臨E 165 506.2 (150.の 102 532.0 (182.2) 0.21 
中国 381 525.9 (152.5) 398 554.6 (195.7) 0.02 
四国 253 498.5 (160.4) 148 562.7 (190.5) <0.001 
北九州 376 517.0 (153.8) 4∞ 494.2 (176.4) 0.06 
南九州 371 485.4 (145.6) 283 525.9 (189.7) 。創立
地域プログタ聞の差の検定p値" <0.001 4∞1 
推定摂取密度(mgll，∞Ok，岨1)
NlPPON DATA80 NlPPONDATA90 NlPPON DATA80/: 
n 平均値(標準偏差) n 平均値世軍事偏差') 90の差の検定p値.
北海道 240 271.4 (76.0) 208 2拘1 (91.2) 0.02 
東北 581 293.6 (69.6) 448 282.4 (80.0) 0.02 
関東I 1，072 277.5 (66.2) Eω292.9 (87.5) <0.001 
関東E 496 288.6 (76.0) 453 290.3 (85.4) 0.75 
北陸 431 281.3 σ1.6) 352 280.4 (78.2) 0.87 
東海 784 269.4 (64の 584 274.3 (75.3) 。.20
近歯車I 701 265.9 σ3.4) 624 282.8 (84め <0.001 
近畿E 165 260.6 (67.9) 102 278.1 (78.9) 0.06 
中国 381 277.4 σ0.8) 398 295.6 (87.0) 0.002 
四国 253 271.2 (73.4) 148 303.1 。5η <0.001 
北九州 376 275.3 (70η 4∞ 275.4 (90.5) 0.98 
南九州 371 264.2 (64.7) 283 283.0 (84.1) 。ー∞l






孟407.0 407.1-489.7 489.8-563.9 564.か672.3 ;;;672.4 
n=919 配=919 n=920 n=919 n=919 
平均値(標準偏差) 平均値(標準偏差) 平均値(標準偏差)平均値(標準備差) 平均値(標準偏差) p 値.
年齢(歳) 49.1 (14.6) 48.4 (13.1) 50.1 (13.5) 50.6 (13.3) 51.4 (12.1) <0.001 
BMI倒的 22.2 。.9) 22.3 (2.8) 22.5 (2.9) 22.6 (2.9) 22.9 (2.8) 。∞1
収縮期血圧(mmHg) 137.8 。2.1) 137.3 (21.9) 138.1 (20.5) 138.9 (20.7) 139.5 (19.9) <0∞1 
拡張期血圧(mmHg) 82.9 (12.8) 83.4 (12.6) 83.3 (12.5) 83.7 (12.3) 84.5 (11.6) <0∞1 
乳類(gJ日) 34.0 (28.8) 53.3 (34.7) 65.8 (41.3) 84.2 (52.4) 123.0 (81.0) <0.∞1 
肉類(gJ13) 65.5 (39.1) 69.5 (39.4) 70.2 (43.4) 73.6 (39.9) 77.6 (48.6) <0.001 
魚介類似日) 98.4 (50.3) 111.3 (51.2) 125.2 (61.9) 128.8 (57.7) 158.8 σ9.8) <0.001 
豆類(gJ日} 48.4 (31.4) 67.9 (34.5) 79.1 (40.1) 95.0 (47.1) 120.7 (56.4) <0.001 
推定摂取密度(mgJl，000l~ω1) 
話179.1 179.2・208.4 208.5-237.1 237.2・273.4 孟273.5
n=919 n=919 n=920 n=919 昨=919
平均値(標準偏差) 平均値(標準偏差} 平均値(標準偏差)平均値(標準偏差) 平均値(標準偏差) P値.
年齢(歳) 45.1 (11.9) 46.8 (12.0) 49.2 (12.9) 51.7 (13.1) 56.8 (13.6) <0.001 
BMI(kgJm2) 22.5 (2.8) 22.6 (2.8) 22.5 (2.9) 22.6 (2.9) 22.4 (2.9) 0.50 
収縮期血圧(mmHg) 135.7 。0.5) 136.5 (21.0) 137.7 。0.8) 139.4 (21.1) 142.3 (21.2) <0.001 
拡張期血圧(mml副 82.8 (12.6) 83.1 (12.3) 83.8 (12.3) 84.1 (12.3) 83.8 (12.4) <0.001 
乳類似1川Ok，α1) 14.9 (11.4) 22.0 (14.2) 28.3 (16.9) 35.5 (21.9) 51.1 (35.6) く0.001
肉類似1，∞Okcal) 32.9 (17.0) 31.6 (17.2) 29.4 (15.3) 28.3 (15.6) 25.6 (16.3) <0.∞1 
魚介類(gJl，∞Okcal) 46.5 (22.4) 48.5 (22.9) 52.3 (23.8) 54.3 (25.9) 59.9 (29.7) 。∞1




孟394.9 395.0-472.2 472.3-546.。 546.1-647.9 孟648.0
n=I，170 n=I，l70 n=I，l71 n=I，170 n=I，170 
平均値(標準偏差) 平均値(標準偏差) 平均値(標準偏差) 平均値(標準偏差) 平均値(標準偏差) p値.
年齢(歳) 50.0 (15.2) 48.6 (13.9) 49.8 (13.7) 50.3 (12.6) 51.4 (11.6) <0.001 
BMI(kgJm2) 22.6 (3.5) 22.9 (3.5) 22.8 (3.3) 22.9 (3.3) 23.0 (3.3) 0.01 
収縮期血圧(mmHg) 133.9 (22.7) 133.0 (22.1) 133.2 (21.3) 134.0 (21.5) 135.0 。0.9) く0.001
拡張期血圧(mmHg) 78.8 (12.2) 79.4 (12.3) 79.0 (11.9) 79.9 (11.8) 80.7 (11.7) <0.001 
乳類(g!日) 44.8 (35.4) 67.7 (44.9) 84.7 σ0.7) 105.8 (64.η 152.9 (96.6) く0.001
肉類(gJ日) 48.1 (29.7) 51.6 (29.0) 54.6 。3.4) 56.2 。2.5) 61.5 (45.5) <0.001 
魚介類似日) 76.0 (38.8) 88.1 (43.1) 94.0 (45.4) 101.6 (45.9) 120.5 (57.6) <0.001 
豆類(gJ日) 42.6 (26.6) 58.9 (30.5) 68.2 (35.7) 82.3 (40.2) 103.0 (50.5) く0.001
推定摂取密度(mgJl.000k;ω1)
孟217.3 217.4・250.8 250.9-284.9 285.0-328.8 孟328.9
n=I，170 n=I，170 n=I，171 n=I.170 n=I，170 
平均値(標準備差) 平均値(標準偏差) 平均値(標準偏差) 平均値(標準備差) 平均値(標準偏差) p値.
年齢(歳) 46.1 (12.9) 47.2 (13.1) 49.6 (13.4) 51.8 (13.2) 55.4 (12.8) <0.001 
BMI(kgJnO 22.8 (3.5) 22.6 (3.3) 22.9 (3.5) 22.9 (3.2) 23.0 (3.3) 0.08 
収縮期血圧(mml胡 131.3 。1.4) 131.7 ο1.1) 133.3 (21.8) 135.3 (21.5) 137.3 (22.2) <0.001 
鉱張期血圧(mmHg) 78.6 (12.2) 78.6 (11.8) 79.7 (12.7) 80.1 (11.3) 80.8 (11.9) <0.001 
乳類(g!1 ，000~ω1) 24.0 (18.1) 37.7 (23.4) 45.8 (28.6) 53.9 (32.7) 75.9 (50.2) <0.001 
肉類(g!I，OOOkcal) 30.1 (16.6) 30.0 (16.7) 28.0 (15.4) 27.0 (14.9) 24.8 (15.4) <0.001 
魚介類(gJl ，OOO~叫) 44.1 (21.8) 47.3 (23.1) 50.2 (23.6) 51.8 (23.7) 58.3 。7.8) <0.001 





話398.8 398.9-481.5 481.6ふ568.4 568.5-688.2 ~688.3 
n=690 n=691 0=691 n=毛91 0=690 
平均値(標準偏差) 平均値(標準偏差)平均値(標準偏差)平均値(標準偏差) 平均値(標準偏差) p値.
年齢(歳) 52.5 (14.3) 51.3 (13.9) 51.8 (13.7) 53.9 (13.6) 57.0 (12.3) <0.001 
8MI(kglm2) 22.7 (3.1) 22.8 (2.9) 23.1 (3.0) 23.1 (3.0) 23.1 (3.0) 0.02 
収縮期血庄(mmHg) 137.9 (21.2 136.3 (19.7) 136.1 (19.1) 138.6 (20.5) 139.5 (19.2) <0.001 
拡張期血圧(凹叫Ig) 83.6 (11.8) 82.6 (11.4) 83.4 (11.3) 83.7 (11.9) 84.5 (11.5) <0.001 
乳類似目) 32.8 (30.2) 60.8 (40.8) 83.5 (51.0) 11.8 (59.1) 168.7 (94.4) <0.001 
肉類(巴/日) 65.7 σ9.9) 71.5 (39.7) 73.7 (39.8) 71.2 (39.9) 72.3 (41.0) 0.003 
魚介類似日) 103.6 (51.2) 116.7 (57.0) 125.6 (58.0) 134.4 (58.9) 151.6 (63.7) <0.001 
豆類似日) 59.6 (35.3) 74.5 (40.0) 82.7 (43.7) 95.1 (49.2) 118.9 (61.2) <0.001 
推定摂取密度(mgll，OOOkcal)
壬181.4 181.5・213.9 214ル244.4 244.5・291.3 ~291.4 
n=69O n=691 n=691 n=691 n=690 
平均値(標準偏差) 平均値(標準偏差) 平均値(標準偏差) 平均値(標準偏差) 平均値(標準偏差) p値.
年齢(歳} 48.4 (12.3) 49.6 (12.6) 51.8 (13.3) 56.0 (13.9) 60.8 (12.5) <0.001 
B阻(kglm2) 22.9 (3.0) 23.1 (3.1) 22.9 (2.8) 23.0 (3.0) 22.9 (3.1) 0.64 
収縮期血圧 (mr岨 g) 135.5 (20.3) 135.5 (19.0) 136.8 (20.1) 138.4 (19.4) 142.2 (20.3) <0.001 
拡張期血庄(mmHg) 83.0 (11.7) 83.1 (11.3) 83.3 (12.0) 84.0 (11.1 ) 84.2 (11.9) <0.001 
乳類(gll，OOOk，位1) 14.9 (12.9) 25.3 (16.4) 36.0 (20.0) 49.2 (25.6) 73.9 (47.9) <0.001 
肉類(gll，OOOk，位。 34.1 (17.4) 32.3 (15.6) 30.9 (15.6) 29.4 (16.2) 25.1 (13.9) <0.001 
魚介類(畠1，0∞Ikcal) 49.9 (25.0) 52.1 (22.1) 55.9 (24.8) 57.4 。6.3) 59.5 (23.7) <0.001 




話380.2 380.3-459.2 459.3-542.2 542.3-656.7 ~656.8 
n=ヲ61 n=962 n=962 n=962 n=962 
平均値(標準偏差) 平均値(標準偏差) 平均値(標準偏差) 平均値(標準備差) 平均値(標準偏差) p1直.
年齢(歳) 53.0 (15.6) 51.0 (15.0) 51.5 (13.8) 53.2 (13.4) 55.1 (12.0) <0.001 
B阻 (kglm2) 22.9 (3.5) 22.8 (3.3) 22.7 (3.3) 22.8 (3.3) 22.9 (3.2) 0.82 
収縮期血圧(mmHg) 134.8 (22.1) 131.4 。1.0) 132.7 。0.5) 133.8 (20.0) 135.5 (20.1) <0.001 
拡張期血圧(mmHg) 79.4 (12.0) 78.4 (1.9) 79.4 (11.7) 79.4 (11.4) 81.0 (11.5) <0目001
乳類(gI日) 41.1 (38.0) 76.7 (48.5) 99.2 (58.4) 137.8 (69.9) 198.3 (105.6) <0.001 
肉類(gI日) 49.5 (31.4) 53.5 (29.4) 57.1 (30.5) 56.6 (32.4) 57.2 (32.5) <0.001 
魚介類似日) 82.8 (39.6) 88.4 。9.9) 96.8 (41.9) 102.4 (43.8) 116.7 (49.2) <0.001 
豆類似目) 50.7 (30.3) 63.1 (33.1) 72.2 (39.0) 78.3 。9.5) 100.2 (52.1) <0.001 
推定摂取密度 (mgl1，000kcal)
話217.5 217.6・254.0 254.1・291.0 291目1-345.6 ~345.7 
n=961 n=962 n=962 n=962 n=962 
平均値(標準偏差) 平均値(標準偏差) 平均値(標準備差) 平均値(標準偏差) 平均値(標準偏差) p値.
年齢(歳) 48.9 (13.7) 50.1 (13.9) 51.5 (14.2) 54.8 (13.7) 58.5 (12.7) <0.001 
B阻(kglm2) 22.8 。4) 22.9 (3.3) 22.9 (3.3) 22.8 (3.2) 22.8 (3.3) 。目87
収縮期血圧(mmHg) 132.2 。1.6) 131.3 (20.7) 131.9 (19.8) 135.2 (21.2) 137.5 (20.0) <0.001 
拡張期血圧(mmHg) 79.2 (12.1) 78.7 (1.9) 78.7 (11.6) 80.0 (11.4) 81.0 (11.6) <0.001 
乳類(gll，OOOkcal) 23.2 (19.5) 41.4 (26.1) 55.6 (32.1) 74.3 (36.5) 102.6 (57.6) <0.001 
肉類(gl1，OOOkca1) 32.6 (17.3) 30.5 (14.8) 29.6 (15.1) 28.4 (15.5) 25.0 (14.3) <0.001 
魚介類(gl1，OOOkcal) 48.2 σ2.6) 51.2 (21.4) 52.5 (22.8) 55.4 (24目7) 57.3 (23.2) <0.001 























































































































Iron intake quintiles (mg/1000kcal) 
5.35・5.90 5.90・6.45 6.45・7.16
Mean SD Mean SD Mean SD 
921 920 921 
47.69 12.69 49.58 13.47 51.76 13.35 
22.37 2.92 22.61 2.80 22.48 2.94 
127.89 36.58 131.23 38.61 133.20 39.50 
185.08 32.96 187.05 33.63 186.96 32.73 
136.24 20.39 138.70 21.36 139.53 21.29 






















Plasma glucose (mg/dl) 
Total cholesterol (mglω 
SBP (mmHg) 
nBP(mmHg) 
Total energy (kca1) 
Carbohydrate (%kcal) 
Protein (%kcal) 
Total fat (%kcal) 
Animal protein (%kcal) 








Vitamin Bl (mgI1000kca1) 
Vitam匝 B2(mg/l000kcal) 
Vitamin C (mg11000k回 D
P values obtained by ANOV A. 


































































































































































































Iron intake quintiles (mg/l000k伺 D
5.95・6.56 6.56-7.18 7.18・8.02
M.ean SD Mean SD Mean SD 
1173 1172 1173 
47.38 13.22 49.79 13.25 51.79 13.14 
22.45 3.04 22.89 3.56 23.07 3.49 
126.24 26.84 128.64 29.47 131.08 36.35 
189.64 33.42 189.44 33.66 192.86 34.08 
131.48 20. 79 133.73 22.18 135.21 21.46 














Plasma glucose (mg/dl) 
Total cholesterol (mg/dl) 
SBP(mmHg) 
DBP(mmHg} 
Total energy (kcal) 
Carbohydrate (%kcal) 
Protein (%kcal) 
Total fat (%kcal) 
Animal protein (%kca1) 
Vegetable protein (%kcal) 
SFA(%kca1) 





Vitamin A (IU/1000 kca1) 
Vitami且 Bl(mgI1000kca1) 
Vitamin B2 (mg/l000kca1) 
Vitamin C (mgI1000kca1) 
P values obtained by ANOV A. 








































































































































































































































































































































































































Flour product (g/1000kcaI) 
Nu旬 (gI1000kcaI)
Potatoes (g11000kcaI) 
Sugar & sweetener (g/1000kcaI) 
Sweet & snacks (g/1000kcal) 
Fats & Oils (gI1000kcaI) 
Soy beans & product (g/l000kcal) 
Fruit (g11000kcal) 
Green & yellow vegetable 
(gI1000kcal) 
Other vegetable (g/1000kcaI) 
~ushrooDls(g/1000kcaI) 
Sea algae (gI1000kcaI) 
Condi皿ent& beverage (g/1000k伺I)




Other food (gI1000kcal) 
P values obtained by ANOVA 
Range 
?????

































































































































































































































Flour product (g/1000kcal) 
Nuts (gI1000kcal) 
Potatoes (g/1000kcal) 
Sugar & sweetener (g/1000kcal) 
Sweet & snaβks (gI1000kcal) 
Fats & Oils (g/1000kcal) 
Soy beans & product (g/1000kcal) 
Fruit (gI1000kcal) 
Green & yellow vegetable 
(g/1000kcal) 
Other vegetable (g/1000kcal) 
Mushrooms (g/1000kcal) 
Sea algae (g/1000kcal) 
Con出血ent& beverage (g11000k疋al)




Other food (g/1000kcal) 
P values obtained by ANOV A. 
Range 
????






Iron intake quintiles (mg/1000kcal) 
4.66・5.15 5.15・5.63 5.63・6.30




















































































































































































































































































Total cholesterol (mg/dl) 
HDL cholesterol (mg/dl) 
LDL cholesterol (mglω 
Triglycerides (mg/dl) 







Total serum protein (g/dl) 





Total carbohydrate (%kcal) 
Available carbohydrate (%kcal) 
Pro句恒例k岨 1)
A国malpro句恒例kcal}







Vegetable fat (%kcal) 
Dietaηcholesterol (mg/1000 kcal) 
8FA(% kcal) 
MUFA (% kcal) 
PUF A (% kcal) 
K (mg/1000 kcal) 
Ca (mg/1000 kcal) 
Mg (mg/1000 kcal) 
80也.um(mg11000 kcal) 
Phosphorus (mg/1000 kcal) 
Vi回minA UU/1000 kc問。
Vitamin B1 (mgl1000 kcal) 
Vitamin B2 (mg11000 kcal) 
Niacin (mg11000 kcal) 
Vi回minC (mg/1000 kcal) 
Vi句minD (mg/1000 kcal) 
Vi阻皿inE (mg/1000 kcal) 
P values obtained by ANOV A. 































































































































































bon intake quintiles (mg/l000kcaU 
5.08・5.62 5.62・6.15 6.15・6.88
Mean SD Mean SD Mean SD 




































































































































































































































Total cholesterol (mg/dl) 
HDL cholesterol (mg/dl) 
LDLchole目terol(mg/dl) 
Triglycerides (mg/dl) 






















Animal fat (%kcaI) 
Vegetable fat (%kcaI) 
Dietary cholesterol (mg/1000 kcaI) 
SFA (% kcaI) 
MUFA (% kcaI) 
PUFA (% kcaI) 
K (mg/1000 kcal) 
Ca (mg/1000 m回。
Mg (mg/1000 kcaI) 
Sodium (mg/1000 kcaI) 
Phosphorus (mg11000 kcaI) 
Vitamin A (IU/1000 kcaI) 
Vitamin B1 (mg/1000 kcaI) 
Vitamin B2 (mg/1000 kcaI) 
Niacin (mg/1000 kcal) 
Vitamin C (mg/1000 k回。
Vitamin D (mgl1000 kcaI) 
Vitamin E (mg/1000 k伺I)
P values obtained by ANOV A. 


















































































































































































































































































































































































































































Flour product (g/1000kcal) 
Nuts (g/1000kca1) 
Potatoes (g/1000kca1) 
Sugar & sweetener (g/1000kcal) 
Sweet & snacks (g/1000kca1) 
Fats & Oils (g/1000kca1) 
Soy beans & product (g/1000kcal) 
Fruit (gI1000kcal) 
Green & yellow vegetable 
(g/1000~回1)
Other vegetable (g/1000kcal) 
Mushroorns(g/1000kcal) 
Sea algae (gI1000kcal) 
Condiment & beverage (g/1000kcal) 




Other food (g/1000kcal) 
Anirnal sourceゐod(g/1000kcal) 
Vegetable source food (g/1000kcal) 
Pvalu回 obtainedby ANOV A. 
Range 
8 
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Flour product (g/1000kcal) 
Nuts (g/1000kcal) 
Potatoes (g/1000kca1) 
Sugar & swee旬ner(g/1000kcal) 
Sweet & snacks (g/1000kcal) 
Fats & Oils (g/1000kca1) 
Soy beans & product (g/1000kcal) 
Fruit (g/1000kcal) 
Green & yellow vegetable 
(gI1000kcal) 
Other vegetable (gI1000kcal) 
Mushrooms (gl1000kcal) 
Sea algae (g/1000kcal) 
Condiment & beverage (gl1000kcal) 
Fish & shellfish (g/lOOOkcal) 
Meat (g/1000kcal) 
Egg (g/1000kca1) 
Milk. & d垣ry(g/1000kcal) 
Other food (gI1000kca1) 
Animal source food (g/1000kcal) 
Vegetable source food (gI1000kcal) 
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男 樫 安 檀
年 食晶群 食品群毎投入+1 一括投入時 食品群毎投入+1 一括投入車2
tr:_ p tr:_ p E時 p tr:_ p 
米類 -0.121 <0.001 -0.093 <0.001 -0.082 <0.001 -0.052 く0.001
小麦類 0.063 く0.001 0.003 0.827 0.060 <0.001 0.004 0.799 
種実類 -0.005 0.725 -0.011 0.456 0.024 0.056 0.010 0.428 
いも類 -0.040 0.005 -0.031 0.035 -0.053 く0.001 -0.059 <0.001 
砂糖類 0.013 0.365 0.002 0.911 0.057 く0.001 0.041 0.001 
菓子類 0.006 0.663 -0.007 0.645 0.028 0.024 0.005 0.699 
油脂類 0.065 く0.001 0.022 0.166 0.083 く0.001 0.028 0.044 
豆類 -0.054 <0.001 -0.037 0.013 -0.010 0.437 -0.004 0.752 
80叫果実類 0.006 0.690 -0.011 0.477 0.039 0.002 0.005 0.696 
緑黄色野菜 0.020 0.155 0.017 0.244 0.040 0.001 0.020 0.127 
その他の野菜 -0.045 0.002 0ー.034 0.029 -0.011 0.382 -0.020 0.142 
きのこ類 -0.017 0.242 -0.009 0.515 0.012 0.333 0.008 0.514 
海草類 -0.036 0.011 -0.022 0.129 -0.017 0.164 -0.013 0.319 
魚介類 -0.008 0.598 0.031 0.040 -0.014 0.257 -0.001 0.931 
肉類 0.084 <0.001 0.071 <0.001 0.086 く0.001 0.059 く0.001
卵類 0.063 <0.001 0.040 0.007 0.069 く0.001 0.036 0.005 
乳類 0.097 <0.001 0.071 く0.001 0.118 <0.001 0.089 <0.001 
米類 -0.062 く0.001 -0.023 0.216 -0.075 く0.001 -0.067 <0.001 
小麦類 0.062 く0.001 0.034 0.068 0.045 0.002 0.012 0.451 
種実類 0.039 0.021 0.038 0.027 0.024 0.081 0.010 0.498 
いも類 -0.060 <0.001 -0.050 0.005 0.003 0.807 -0.003 0.816 
砂糖類 0.023 0.183 0.020 0.249 0.036 0.011 0.025 0.084 
菓子類 -0.042 0.014 -0.051 0.004 0ー.004 0.765 -0.025 0.089 
油脂類 0.035 0.054 0.012 0.533 0.037 0.014 0.007 0.675 
E類 -0.036 0.038 -0.031 0.088 0.026 0.067 0.025 0.099 
90・5 果実類 0.017 0.328 0.002 0.931 0.057 <0.001 0.035 0.025 
緑黄色野菜 0.030 0.082 0.024 0.188 0.036 0.010 0.005 0.728 
その他の野菜 -0.053 0.002 -0.060 0.002 -0.003 0.806 -0.027 0.086 
きのこ類 0.007 0.667 0.000 0.997 0.020 0.160 0.004 0.774 
海草類 -0.013 0.457 -0.010 0.550 0.014 0.307 0.009 0.549 
魚介類 0.027 0.112 0.049 0.006 0.019 0.185 0.023 0.113 
肉類 0.061 0.001 0.069 <0.001 0.061 <0.001 0.054 0.001 
卵類 0.024 0.158 0.007 0.706 0.040 0.005 0.017 0.242 
乳類 0.086 く0.001 0.074 <0.001 0.082 <0.001 0.051 0.001 
*1:年齢・BMIを間聾して個々の食品群毎にモデルに投入、 *2:年齢・BMIと金ての食品群をモデルに 括投入











































































NIPPON DATA80 F下Qvs National Nutritional Survey-A Bousebold-based Food-Weigbing Survey Table 1 
Men 
NIPPON DATA80 FFQ Egg NIPPON DATA80町 QEgg
NNSEgg 1 2 3 4 5 To臼I NNSEgg 1 2 3 4 5 Total 
1 1 48 22 14 96 1 26 96 27 16 2 167 
2 37 685 517 286 39 1564 2 88 677 473 259 28 1525 
3 14 501 657 617 73 1862 3 34 428 430 406 45 1343 
4 15 286 588 842 170 1901 4 18 297 385 558 71 1329 
5 2 44 73 145 59 323 5 2 24 33 86 20 165 
Total 79 1564 1857 1904 342 5746 Total 168 1522 1348 1325 166 4529 
NIPPON DATA80 F曹QFisb NIPPON DATA80 FFQ Fisb 
NNSFish 1 2 3 4 5 Total NNS Fish 1 2 3 4 5 Total 
1 45 96 55 56 6 258 1 64 150 76 49 1 350 
2 131 707 549 388 35 1810 2 165 649 437 276 35 1562 
3 78 603 610 543 57 1891 3 92 461 484 361 32 1430 
4 28 337 632 573 61 1631 4 27 284 402 297 43 1053 
5 2 26 41 72 18 159 5 3 20 29 69 15 136 
Total 284 1769 1887 1632 177 5749 Total 351 1564 1428 1052 136 4531 
NIPPON DATA80 FFQ Meat NIPPON DATA80 FFQ Meat 
NNSMeat 1 2 3 4 5 Total NNSMeat 1 2 3 4 5 Total 
1 13 58 54 34 5 164 1 13 61 44 33 4 155 
2 58 438 461 290 64 l31 2 55 392 447 241 36 1171 I 
3 52 495 685 576 125 1933 3 62 427 615 411 78 1593 
4 23 274 623 709 206 1835 4 22 257 429 510 116 1334 
5 。45 111 227 123 506 5 3 33 62 136 42 276 





FFQ=food仕equencyquestionnaire， NNS=National Nutritional Survey 
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対象者は計9522名であった。平均の塩分摂取量は 1000kcalあたり 6.26gで、あった。 4















































2 3 4 
人数 2375 2376 2390 2381 9522 
塩分草取量 4.09 土0.63 5.41 +0.32 6.54 +0.36 9.00 +1.95 6.26 +2.09 
表2塩分摂取量区分別の高血圧者の割合
塩分摂取4区分 合計
2 3 4 
男性 1030 1048 1087 1025 4190 
正常 28.7% 27.1% 24.2% 20.0% 1287 
軽症 23.3% 27.0% 28.1% 21.6% 782 
中等症 22.7% 24.5% 24.8% 27.9% 954 
重症 22.4% 21.8% 27.3% 28.5% 1167 
女性 1030 1048 1087 1025 4190 
正常 27.3% 26.6% 24.8% 21.3% 2229 
軽症 23.6% 26.1% 24.8% 25.5% 880 
中等症 25.1% 22.9% 23.2% 28.9% 1032 
重症 22.6% 22.7% 24.6% 30.1% 1191 
表3.塩分摂取量と人口規模との関連
塩分摂取4区分 合言干
2 3 4 
人口規模小 16.6% 19.2% 27.9% 36.3% 2535 
やや小 24.2% 25.4% 23.8% 26.6% 2554 
やや大 30.5% 28.5% 23.4% 17.6% 2291 
大 29.8% 27.5% 25.2% 17.6% 2142 
表4 塩分摂取区分到の年齢、最大血圧、最小血圧および原蛋白陽性率(非服用者のみ)
塩分摂取4区分 合計
2 3 4 
男性
年齢 47.30 :t12.43 47.97 +12.47 48.73 + 12.80 51.07 +13.24 48.74 土12.81
収縮期血圧 133.66 +19.09 134.78 +18.88 136.91 +19.72 139.43 +20.28 136.16 +19.60 
拡張期血圧 82.00 + 11.99 82.06 + 11.95 82.89 + 11.95 83.52 + 11.76 82.61 :t 11.92 
原査白 10.3% 11.4% 11.2% 10.7% 10.9% 
女性
年齢 47.58 +12.97 47.69 + 12.74 48.43 + 12.43 51.43 + 12.90 48.75 土12.85
収縮期血圧 129.96 + 19.43 130.16 + 19.99 130.55 + 19.02 132.78 + 19.20 130.84土19.45
拡張期血圧 77.77 + 11.43 78.09 + 11.21 78.12 + 1 0.80 79.33 + 1 0.99 78.31 :t 11.13 
原蛋自 10.6% 8.9覧 7.7% 10.5% 9.5% 
- 155ー
盤 置畠FDl 人盤 歪鐘FDi ，b.盤 垂皇FDl 人盤
2029 27:4 (19.4) 1384 28.1 (19.0) 386 28.5 (19.2〕 352 28.9 (20.1) 374 
その他の野菜 2029 99.2 (40.5) 1384 89.0 (34.9) 386 84.4 (32.7) 352 82.3 (34.6) 374 
新魚鮮短野菜 2029 76.3 (32.8) 1384 75.4 (31.6) 386 74.7 (30.5) 352 74.1 (31.6) 374 
202自 47.7 (23.2) 1384 45且 (21.9) 386 46.4 (25.6) 352 45.5 (23.9) 374 
斬肉鮮類魚額 2029 22.2 (17.8) 1384 21.1 (15.9) 386 21.8 (1目。) 352 21.4 (17.9) 374 
2029 28.5 (15.7) 1384 32.1 (16.7) 386 32.2 (16.8) 352 35.0 (18.7) 374 
たんぱ〈鰻取割合 2029 15.1 (2.1) 1384 15.1 (2.1) 386 15.1 (2.3) 352 15.1 (2.3) 374 
脂肪提取割合 2029 20目8(5.4) 13倒 22.4 (5.8) 366 22.3 (5.4) 352 23.2 (5.1) 374 
炭水化物侵取割合 2029 61.3 (6.1) 1384 59.9 (6.3) 386 59.8 (6.4) 352 59.1 (6.2) 374 
カルシウム 2029 259.7 (62.9) 1384 259.1 (64.0) 386 258.0 (69.6) 352 252.7 (72.1) 374 
鉄分 2029 6.5 (1.2) 1384 6.4 (1.2) 386 6.3 (1.2) 352 6.2 (1.1) 374 
泊分 2029 6.7(2.3) 1384 6.0(1.9) 386 5.7 (1.7) 352 5.6 (2.0) 374 
表2・3-b
so 
2803 1566 30.0 (29.1 493 31.6 (20.6) 441 31.6t21.6J 421 
その他の野菜 28ω 1566 88.2 (8自由) 493 自6.3(34.0) 441 82.5 (33.5) 421 
続鮮野菜 2803 1566 75.2 (75.3) 493 77.3 (32.8) 441 75.5 (31.6) 421 
魚煩 2803 1566 45.5 (45.6) 493 44.3 (21.7) 441 43.6 (22.1) 421 
斬鮮魚短 2803 1566 21.4 (21.2) 493 19.5 (14.9) 441 20.3 (16.5) 421 
肉鍾 2803 1566 32.2 (32.1) 493 34.2 (17.ω 441 33.8 (17.4) 421 
たんlま〈寝取割合 2803 1566 15.1 (15.1) 493 15.1 (2.1) 441 15.1 (1.9) 421 
脂肪摂取割合 2803 1566 22.6 (22.5) 4鈎 23.3 (5.6) 441 23.3 (5.9) 421 
炭水化物掻取割合 2803 1566 59.9 (59.9) 493 59.5 (6.3) 441 59.4 (6.5) 421 
カルシウム 2803 1566 262.6 (260.9) 493 264.5 (65.9) 441 263.4 (67.6) 421 
鉄分 2803 1566 6.4 (6.4) 493 6.3 (1.1) 441 且3(1.1) 421 
塩分 2803 1566 6.0 (6.0) 493 5.7 (1.7) 441 5.5 (1.6) 421 
毒菌32 28.2 (20.9) 2950 29.1 (19.8) 81面 30.3(20.0) --193 30.4¥2[(司 商事
その他の野菜 4832 99.2 (40.3) 2弱。 88.6 (34.7) 879 85.5 (33.4) 793 82.4 (34.0) 795 
新鮮野菜 4832 76.9 (33.7) 2950 75.3 (31.4) 879 76.2 (31.8) 793 74.9 (31.6) 795 
魚顛 4832 47.7 (23.5) 2950 45.6 (21.6) 879 45.2 (23.5) 793 44.4 (22.9) 795 
新鮮魚類 4832 22.2 (18.1) 295口 21.2 (16.1) 879 20.5 (16.4) 793 20.8 (17.2) 795 
肉煩 4832 28.8 (17.3) 295口 32.1 (16.7) 879 33.3 (16.9) 793 34.3 (18.0) 795 
たんI~<接取割合 4832 15.1 (2.1) 2950 15.1 (2.1) 879 15.1 (2.2) 793 15.1 (2.1) 795 
脂肪摂取割合 4832 20.9 (5.4) 2950 22.5 (5.6) 879 22.9 (5.5) 793 23.3 (5.6) 795 
炭水化物侵取割合 4832 61.3 (6.2) 2950 59.9 (6.3) 879 59.6 (6.4) 793 59.3 (6.4) 795 
カルシウム 4832 261.4 (64.6) 2950 2ω.9 (64.2) 879 261.6 (67.6) 793 258.7 (69.8) 795 
鉄分 4832 6.6 (1.3) 2950 6.4 (1.2) 879 6.3 (1.2) 793 6目3(1.1) 795 
皇盆 4832 6.7 (2.2) 2950 6.0 (1.8) 879 5.7 (1.7) 793 5.5 (1.ω 795 
156ーー
HE 歪自{ml 末盤 呈8jSDl 会畠 呈~ 会畠 呈ruw 一瓦
1895 28.1 (19.3) 1971 28.9 (20.1j 403 28.0 (22.@ 210 24.1 (18.4) 49 
その他の野菜 1895 98.9 (40.5) 1971 88.9 (35.7) 403 83.0 (32.ω 210 自2.1(37.8) 49 
新鮮野菜 1895 78.2 (33.3) 1971 74.9 (31.8) 403 72.1 (29.2) 210 69.9 (34.5) 49 
魚類 1895 47.1 (23.9) 1971 45.5 (21.7) 403 47.9 (23.3) 210 47.7 (25.2) 49 
新肉鮮題魚績 1895 21.9 (18.2) 1971 21.3 (16.2) 403 22.0 (17.0) 210 22.1 (20.0) 49 
1895 28.1 (15.4) 1971 32.3 (16.7) 403 33.7 (18.6) 210 32.6 (19.3) 49 
た脂炭ん水肪ぱ化痕〈取物慢割侵取合取割割合合 1895 
15.1 (2.1) 1971 15.1 (2.0) 403 15.2 (2.1) 210 15.1 (2.6) 49 
21.3 (5.4) 1971 22.0 (5.6) 403 22.5 (5.6) 210 21.6 (5.9) 49 
1895 61.0 (6.1) 1971 60.2 (8.3) 403 59.8 (6.3) 210 60.0 (7.0) 49 
カルシウム 1895 263.4 (63.8) 1971 258.2 (65.0) 403 251.1 (68.3) 210 243.6 (70.1) 49 
鉄分 1895 6.6 (1.2) 1971 6.3 (1.2) 403 8.2 (1.2) 210 6.2 (1.3) 49 
塩分 1895 自由 (2.3) 1971 5.9(1.9) 403 5.6 (1.7) 210 5.5 (2.0) 49 
馴食品群・栄警塞盤整童生活(汁飽)
隻日~以 童日11
人盤 韮畠j釦] 人盤 ，b.盤 空包FDj ，b.盤
1907 29.5 (20.7) 2904 30.9 (30.1) 617 29.3 (22.0) 321 27.2 (18.7)ー----n
その他の野諜 1907 100.8 (41.4) 2804 90.2 (89.7) 617 83.4 (33.6) 321 83.8 (36.7) 77 
新鮮野菜 1907 79.3 (34.4) 2804 76.2 (75.6) 617 73.1 (31.9) 321 72.2 (33.7) 77 
魚類 1907 47.3 (23.5) 2904 45.8 (45.7) 617 45.7 (22.0) 321 44.5 (22.0) 77 
新鮮魚類 1907 21.9 (17.7) 2904 21.4 (21.3) 617 21.4 (16.4) 321 21.1 (16.6) 77 
肉短 1銅7 27.自 (17.4) 2旬4 32.0 (32.1) 617 34.5 (17.6) 321 33.2 (21.1) 77 
たんぱく録取割合 1907 15.2 (2.1) 2804 15.1 (15.1) 617 15.1 (1.9) 321 15.1 (2.2) 77 
脂肪摂取割合 1907 21.2 (5.5) 2回4 22.2 (22.1) 617 22.9 (5.6) 321 22.3 (6.6) 77 
炭水化物侵取割合 1907 61.2 (6.2) 2804 ω.3 (60.3) 617 59.6 (6.1) 321 60.2 (7.5) 77 
カルシウム 1907 268.9 (67.4) 2804 262.3 (260.6) 617 255.7 (63.9) 321 255.6 (70.3) 77 
鉄分 1鈎7 6.7 (1.3) 2804 6.4 (6.4) 617 6.2 (1.1) 321 6.3 (1.2) 77 
塩分 1907 6.9 (2.2) 2804 6.0 (6.0) 617 5.6 (2.0) 321 5.7 (1.8) 77 
人 50 人 50 50 
3802 面;雇¥20.7) 4775 30.1 (20.8 1020 28.8 (22.2 531 26.0 (18.6 126 
その他の野菜 3802 99.9 (41.4) 4775 89.7 (36.0) 1020 83.3 (33.3) 531 83.1 (37.1) 126 
新鮮野菜 3802 78.7 (34.4) 4775 75.6 (32.1) 1020 72.7 (30.9) 531 71.2 (34.0) 126 
魚類 3802 47.2 (23.5) 4775 45.7 (22.0) 1020 46.6 (22.6) 531 45.8 (23.4) 126 
新肉鮮麺魚頬 38日2 21.9 (17.7) 4775 21.3 (16.7) 1020 21.7 (16.7) 531 21.5 (18.0) 126 
3802 27.9 (17.4) 4775 32.1 (16.4) 1020 34.2 (18.0) 531 33.0 (2口.4) 126 
たんぱく痕取割合 3802 15.1 (2.1) 4775 15.1 .(2.0) 1020 15.2 (2.0) 531 15.1 (2.3) 126 
脂カ農ル肪水シ接化ウ取物ム割侵合 3802 
21.3 (5.5) 4775 22.1 (5.6) 1020 22.7 (5.6) 531 22.0 (6.4) 126 
取割合 61.1 (6.2) 4775 60.3 (6.2) 1020 59.7 (6.2) 531 60.1 (7.3) 126 
3802 266.2 (67.4) 4775 260.6 (64.2) 1020 253.9 (65.7) 531 250.9 (70.4) 126 
鉄分 3802 6.7 (1.3) 4775 6.4 (1.2) 1020 6.2 (1.2) 531 6.2 (1.2) 126 
温盆 3802 6.8 (2.2) 4775 6.0 (1.9) 1020 5.6 (1.9) 531 2!..l:m 126 
157一ー
~ ム艶 塁誼mru 会盤 皇室~ ム盟
1) 1781 26T(f9~) 1521 27.9 (20.1) 1262 28.0 (20.3) 168 
そ新の鮮他野の菜野菜 390 97.1 (37.9) 1781 96.8 (39.6) 1521 91.7 (35.9) 1262 97.2 (45.1) 168 
390 75.自 (32.6) 1781 76.5 (33.7) 1521 74.5 (31.4) 1262 7.9 (36且) 166 
魚煩 390 60.5 (25.7) 1781 51.3 (23.4) 1521 44.2 (20.9) 1262 42.8 (21.3) 16日
新た肉ん鮮煩l魚1.<頬寝耳E割合
390 30.9 (22.4) 1761 24.2 (1自.0) 1521 20.5 (15.8) 1262 19.0 (16.1) 168 
390 24.5 (13.5) 1781 27.5 (16.4) 1521 28.1 (15.3) 1262 27.7 (17.4) 168 
390 15.8 (2.2) 1781 15.3 (2.0) 1521 14.8 (2.口) 1262 14.8 (2.2) 16自
脂肪侵取割合 390 20.9 (5.8) 1781 20.7 (5.5) 1521 20.7 (5.1) 1262 20.2 (5.3) 168 
農水化物置IIl'J合 390 60.2 (6回目) 1781 61.3 (6.1) 1521 62.0 (5.7) 1262 62.6 (6.1) 16日
カルシウム 390 259.4 (60.8) 1781 264.7 (66.1) 1521 261.1 (66.5) 1262 262.7 (67.4) 16目
鉄分 390 6.7 (1.2) 1781 6.6 (1.2) 1521 6.4 (1.2) 1262 6.5 (1.3) 16自
謹盆 390 7.1 (2.4) 1781 6.7包勾 1521 6.3 (2.0} 1262 6.6 (2.4) 168 
SD 日
242 32. .0 (29.1) 1781 30.8 (19.7 1417 30.3 (22.1) 144 
その他の野菜 242 97.6 (37.3) 1540 88.7 (93.1) 1781 自由.7(34.8) 1417 回.4(35.6) 144 
新鮮野菜 242 81.0 (33.0) 1540 76.1 (76.3) 1781 75.4 (30.6) 1417 75.5 (31.8) 144 
新魚肉姐鮮麺魚顕
242 59.7 (25.7) 1540 50.0 (50.7) 1781 42.7 (20.3) 1417 41.1 (21.4) 144 
242 28.4 (20.9) 1540 23.5 (23.9) 1781 19.7 (14.8) 1417 18.9 (15.6) 144 
242 31.9 (18.7) 1540 33.9 (30.5) 1781 34.3 (15.7) 1417 34.3 (17.9) 144 
たんぱ〈痕思割合 242 16.3 (2.7) 1540 15.6 (15.4) 1781 15.口 (1.8) 1417 14.8 (2.1) 144 
脂農肪水摂化物B割痕合取割合 242 21.9 (5.5) 1540 23.1 (21.8) 1781 23.4 (5.3) 1417 23.1 (5回目) 144 242 59.0 (6.7) 1540 58.7 (60.1) 17自1 59.3 (5.9) 1417 59.7 (6.3) 144 
カルシウム 242 272.4 (7.6) 1540 265.3 (265.0) 1781 259.4 (60.0) 1417 254.4 (65.6) 144 
鉄分 242 6.8 (1.2) 1540 6.5 (6.5) 17自1 6.3 (1.1) 1417 6.2 (1.2) 144 
車盆 242 6.4 (2.1) 1540 5.9 (6.4) 17自1 5.自ill2 1417 5.7 (1.8) 144 
殆ど.~ぃ
) 会盤 歪坦mru .b.盤 呈鐘FDJ
112 29.0 (22.7) 1121 27.1{17.6) 1712 26.5 (18.5) 1734 27.自 21.11 449 29.3 (24.1) 
斬その鮮他野の菜野菜 112 93.6 (34.8) 1121 92.7 (37.9) 1712 95.3 (38.1) 1734 97.3 (43.5) 449 自由.1(43.2) 
112 76.0 (27.4) 1121 74.9 (32.2) 1712 76.1 (31.6) 1734 76.9 (36.6) 449 78.2 (36.2) 
魚頬 112 49.2 (21.4) 1121 46.5 (21.4) 1712 46.4 (22.6) 1734 48.5 (24.1) 449 50.7 (28.3) 
新た肉ん鮮額ぱ魚く彊録取割合
112 23.3 (17.4) 1121 20.7 (16.5) 1712 21.7 (17.6) 1734 23.1 (18.7) 449 24.8 (19.8) 
112 33.0 (14.4) 1121 31.3 (15.1) 1712 29.0 (16.5) 1734 24.8 (16.1) 449 21.2 (15.2) 
112 15.4位。 1121 15.1 (2.0) 1712 15.0 (2.1) 1734 15.1 (2.2) 449 15.1 (2.2) 
脂肪療取割合 112 24.0 (5.5) 1121 22.1 (5.8) 1712 20.9 (5.0) 1734 19.5 (5.2) 449 18.8 (5.0) 
炭水化物鏡取割合 112 57.3 (邑9) 1121 60.2 (邑2) 1712 61.6 (5且) 1734 62.9 (6.0) 449 63.7 (5.8) 
カルシウム 112 266.8 (59.5) 1121 261.9 (62.3) 1712 261.0 (65.5) 1734 262.8 (69.5) 449 266.6 (67.0) 
鉄分 112 6.6 (1.2) 1121 6.4 (1.1) 1712 6.5 (1.2) 1734 6.6 (1.3) 449 6.7 (1.4) 
皇盆 112 6.6 (2.4) 1121 6.4 (2.0) 1712 6.4 (2.1) 1734 6.8 (2.4) 449 7.1 (2.8) 
SD s 
190 1353 32.2 (29.9 1811 30.4 (19.9 1431 29.6 (21.3 346 
新そ魚の鮮頬他野の菜野菜
190 1353 88.3 (90.3) 1811 89.6 (33.9) 1431 自9.0(3自由) 346 
190 1353 77.0 (76.1) 1目1 76.3 (30回目) 1431 74.3 (34.6) 346 
190 1353 42.9 (.糾.5) 1811 44.8 (21.0) 1431 47.0 (24.自) 346 
新鮮魚観 190 1353 19.1 (19白) 1811 20.6 (15.7) 1431 22.9 (18.5) 346 
肉類 190 1353 38.4 (35.2) 1自1 34.2 (15.5) 1431 30目6(18.1) 346 
たんぱ〈債取割合 190 1353 15.2 (15.2) 1自1 15.1 (1.自) 1431 15.1 (2.3) 346 
脂肪摂化物取割合 190 1353 24.7 (23.5) 1811 23.2 (5.3) 1431 21.7 (5.5) 346 
民水 俣車割合 190 1353 57.6 (58.8) 1811 59.3 (5.8) 1431 60.5 (6.4) 346 
カルシウム 190 1353 265.3 (263.8) 1自1 25且7(59.9) 1431 254.9 (67.9) 346 
鉄分 190 1353 6.4 (6.4) 1811 6.3 (1.1) 1431 6.4 (1.2) 346 
塩盆 190 1353 5.7 (6.0) 1811 5田昌 ill2 1431 6.0 (2.0) 346 
- 15自ー
LE睦 呈誼!mll 会塾 呈塑 FDi ~也 呈塑!mll ~ 
2794 2&.3 (19.2) 1299 2&.9 (18.2) 364 29.8 (20自) 325 28.& (19.2) 詞事
新その鮮他野の菜野菜 2794 101.7 (42.&) 1299 90.8 (34.7) 364 8&.8 (35.2) 325 82.5 (37.8) 343 
2794 7.1 (34.4) 1299 74.9 (31.0) 364 7&.1 (32目7) 325 72.9 (34.町 343 
魚煩 2794 4日.2(24.0) 1299 47.0 (21.3) 364 47.7 (23.7) 325 4&.2 (23.8) 343 
新鮮魚類 2794 22.5 (18.7) 1299 21.8 (1&.3) 364 22.5 (17.4) 325 21.2 (18.9) 343 
肉績 2794 2&.& (1&回目} 129目 28.2 (15.0) 364 27.9 (14.4) 325 30.4 (16.3) 343 
たんぱく痕取割合 2794 15.1 (2.1) 1299 15回目 (2.0) 364 15.1 (2.2) 325 15回目 (2.0) 343 
脂肪録取劃合 2794 20.1 (5.3) 1299 21.0 (5.&) 364 20.8 (4.9) 325 21.7 (5.4) 343 
民水化物摂取割合 2794 &2.2 (6.口) 129自 &1.5 (6.3) 364 &1.& (5.9) 325 60.9 (6.3) 343 
カルシウム 2794 261.4 (65.7) 1299 2&4.3 (64.7) 364 265.9 (70.4) 325 255.9 (70.4) 343 
鉄分 2794 6.6 (1.3) 1299 6.4 (1.2) 364 6.4 (1.2) 325 6.3 (1.2) 343 
塩分 2794 7.0(2.41 1299 6.3(2.0} 364 6.1 (1.9) 325 5.8_l2，1) 343 
墨付市盟四醐llJ盤整・哲雄取個室生霊(温!i:盤) 会ロ塑盤さ
毎日2白昼』ユ 鍾日1国 2日に1固 週に1-2固 盈E重ベ~い
緑賀野菜
;.盤 E誼~ ;.盤 呈誼~ ;.盤 呈誼~ J:.盤 ま鐘 FEl ム盤
2038 30.7 (21.4:) 1651 30.8 (29.1) 515 30目&(19.4) 468 31.7 (22.1) 452 33.9 (24.4) 
その他の野菜 2038 95.6 (36.9) 1651 86.8 (自由.6) 515 84.5 (32.1) 468 82.3 (31.1) 452 79.8 (35.η 
新鮮野菜 2038 76.6 (31.9) 1651 75.6 (75.3) 515 76.2 (31.2) 468 78.3 (29.8) 452 74.8 (34.3) 
魚姐 2038 47.0 (22.5) 1651 44.6 (45.6) 515 43.5 (23.3) 468 43.2 (22.2) 452 42.2 (22.3) 
新鮮魚顛 2039 21.9 (17.0) 1651 20回目 (21.2) 515 19.1 (15.5) 468 20.5 (15.9) 452 20.5 (17.1) 
肉彊 203自 31.8 (16.0) 1651 35.2 (32.1) 515 37.1 (17.5) 468 37.1 (18.6) 452 34.5 (17.6) 
たんぱく摂取割合 2038 15.3 (2.0) 1651 15.1 (15.1) 515 15.1 (2.2) 488 15.1 (2.1) 452 15田口 (2.1) 
脂肪隈取割合 2038 21.9 (5.4) 1651 23.7 (22.5) 515 24.3 (5.5) 468 24.4 (5.4) 452 23.且 (5.9)
炭水化物摂取割合 2038 60.2 (6.2) 1651 58.7 (59.9) 515 58.2 (6.3) 468 58.2 (6.2) 452 58.8 (6.2) 
カルシウム 2038 2&1.4 (61.4) 1651 258.3 (260.9) 515 258.6 (65.5) 468 260.6 (69.4) 452 262.9 (75.3) 
鉄分 2038 6.5 (1.2) 1651 6.3 (8.4) 515 6.2 (1.1) 468 6目3(1.1) 452 6.2 (1.2) 
皐盆 2038 ~ 1651 5.7 (6.0) 515 l.ili2 468 ~ 452 2d..U.2 
50 
轟 扇訂 互主再¥19.5) 否両1 27.61f9.3) 371 27.5(23.8) 199 25.0l17.4)事
新そ魚の鮮掴他野の菜野菜
2321 102.1 (43.3) 2181 92.1 (37.4) 371 86.4 (34.4) 199 81.6 (35.8) 56 
2321 78.5 (35.4) 2181 75.5 (32.7) 371 73.6 (30.9) 199 67.4 (30.0) 56 
2321 46.5 (24.9) 21自1 46.6 (21.4) 371 48.3 (23.5) 199 45.2 (19.7) 56 
新肉たん鮮煩魚ぱく翻横取割合
2321 22.8 (19.1) 2181 21.8 (16.8) 371 23.0 (18.5) 199 19.1 (15.7) 56 
2321 25.6 (16.7) 2181 28.9 (15.5) 371 3日3(16.6) 199 28.5 (15.3) 56 
2321 15.1 (2.2) 2181 15.0 (2.0) 371 15.1 (2.0) 199 14目7(1.8) 56 
カ脂廃ル肪水摂取割合 2321 20.5 (5.4) 2181 20.6 (5.4) 371 
21.0 (5.4) 199 20.5 (5.4) 56 
化物損思割合 2321 61.日(6.2) 2181 61.8 (6.1) 371 61.6 (5.9) 199 62.2 (5.9) 56 
シウム 2321 267.0 (67.5) 2181 260.7 (64.7) 371 253.5 (60.9) 199 249.9 (74.2) 56 
鉄分 2321 6.7 (1.3) 2181 6.4 (1.2) 371 6.3 (1.2) 199 6.3 (1.3) 56 
塩分 2321 7.1 (2.4〉 2181 6.2 (2.口) 371 5.9 (2.0) 199 5.9(2目3) 56 
3-4-b 
5D SD 
14自1 2594 32.2 (30.1 649 29.5 (21.2 332 26.5 (19.3 70 2正n扇;面
その他の野黛 1481 2594 87.6 (89.刀 649 81.4 (32.5) 332 84.0 (37.9) 70 且0.9(31.2) 
続鮮野菜 1481 2594 75.7 (75.6) 649 72.1 (30.9) 332 73.6 (36.1) 70 67.9 (32.8) 
魚顛 1481 2594 44.8 (45.7) 649 45.6 (22.0) 332 46.1 (25.3) 70 45.5 (26.2) 
新鮮魚顛 1481 2594 21.0 (21.3) 649 20.9 (15.5) 332 22.9 (19.1) 70 21.7 (18.9) 
肉姐 1481 2594 34.9 (32.1) 649 36.5 (18.4) 332 35.7 (22.5) 70 33.5 (20.4) 
たんぱく慌取割合 1481 2594 15.1 (15.1) 649 15.2 (2.0) 332 15.3 (2.5) 70 14.8 (2.8) 
脂炭肪水獲取割合 1461 2594 23.4 (2.1) 649 23.7 (5.5) 332 23.0 (6.7) 70 22.1 (6.3) 
化物寝取割合 1481 2594 59.0 (60.3) 649 58.6 (6.1) 332 58.9 (7.8) 70 60.0 (7.0) 
カルシウム 1481 2594 260.5 (260目6) 649 254.1 (6自.3) 332 251.5 (68.1) 70 245.2 (7.3) 
鉄分 1481 2594 6.3 (自由4) 649 6.2 (1.1) 332 6.2 (1.2) 70 6.1 (1.2) 
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表 日本食スコアにより分けた 3群の死亡率の解析結果 男 4，018人、女 5，068入、
一一一NIPP側 DATA80:1980-99-一一
スコア0-2 スコア3 スコア4-7 傾向P
人年 46， 790 53， 772 56，495 
総死亡(計=1，823) 556 634 633 
年齢・性調整皿 0.92 (0.83-1.04) 0.78 (0.70-0.88) く0.0001
多変量調整田
モデル l 1 0.93 (0.83-1. 04) o. 78 (0. 69-0. 87) く0.0001
モデ、ル 2 l 0.92 (0.83-1.04) 0.78 (0.70-0.88) く0.0001
心血管死(小計=654) 200 220 234 
年齢・性調整田 0.90 (0.75-1.09) 0.80 (0.66-0.96) 0.017 
多変量調整 HR
モデ、ル 1 0.91 (0. 75-1. 10) O. 79 (0. 65-0. 95) 0.014 
モデ、ル 2 0.91 (0.75-1. 10) 0.80 (0.66-0.97) 0.022 
脳卒中死(小計=299) 92 107 100 
年齢・性調整皿 0.95 (0.72-1.26) O. 74 (0. 56-0. 99) 0.035 
多変量調整田
モデル 1 1 0.96 (0. 73-1. 27) 0.74 (0.56-0.98) 0.031 
モデル 2 l 0.96 (0. 72-1. 27) O. 75 (0. 56-0. 99) 0.038 
心筋梗塞死(小計=131) 40 42 49 
年齢・性調整 HR l 0.83 (0.55-1. 26) 0.85 (0.55-1. 31) 0.39 
多変量調整 HR
モデル l 0.86 (0.56-1. 33) 0.82 (0.54-1. 25) 0.37 
モデル 2 1 0.85 (0.55-1.32) 0.84 (0.55-1.27) 0.42 
癌死(小計=551) 166 190 195 
年齢・性調整服 0.86 (0. 70-1. 05) 0.94 (0. 77-1. 16) O. 14 
多変量調整m
モデル l 0.85 (0.69-1.05) 0.95 (0. 77-1. 17) O. 12 
モデノレ 2 1 0.95 (0.77-1.17) 0.95 (0. 77-1. 17) O. 13 
ノ、ザー ド比 (HR) と 95出信頼区間を示す。多変量解析モデ、ル1:年齢、性、 BMI，喫煙(生
涯非喫煙、喫煙既往、現在喫煙<20 本/日，現在喫煙 20""'40 本/日，現在喫煙~41 本/日)
により調整。モデル2:モデル1+高血圧、糖尿病により調整。
BMI=body mass index. 
一 162一
A Japanese diet and 19・yearmortality: NIPPON DATA80. 
Y笛 U戸JkiNakarnura1•2, Hirotsugu Ueshirna2， Tomonori Okamura2， T:依ぉhiKadowaki2， Takehito Hayakawa3， 
Yoshikuni Kita2， Robert D Abbotf.4， Akira OkayamaS， for NIPPON DATA80 Research Group 
lCardiovascular Epidemiology， Kyoto Women's University， 2Department ofHealth Science， Shiga University of 
Medical Science， 3Depar回entofHygiene & Preventive Medicine， Fukushima Medical U凶versity，4Dep紅白nentof 
Epidemiology and Bios也tistics，University ofVirginia School ofMedicine， SDep紅白lentofPreventive Cardiology， 
National Cardiovascular Center 
Address fc町 co汀巴:spondenceand reprints: 
Y箇uyukiNakamura， MD， Cardiovascular Epidemiology， Kyoto Women's University 
351m依um血 oKitahiyoshi-cho， Higashiyama-ku， Kyot冶605・8501，JAPAN 
FAX & Phone: +81・75・531・2162，E-mail: nakamurv(a).kvoto-wu.ac. Io 
Short title: A Japanese diet阻 d19・yearmortality 
Key words: dietary p甜 em，Japanese die1， cohort study， mortality 
ABSTRACT 
Few studies have examined the association between Japanese diet and mortality out∞m巴s.
We analyzed the relationship between a heal也yJapanese diet and al・回use.and cause-spec白cmorta1ity using由E
database企omNIPPON DATA80. At basel泊ein 1980， data were collected on針udyp訂ticip回岱 aged孟 30Y巴釘S
企omrandom1y selected areas in Japan. We defmed a meぉureof a heal血yreduced salt Japanese diet based on 7 
components企omfood-企equencyquestionnaire. 百letota1 score ranged企omOt07，wi出obeing least healthy and 7 
being most healthy. Participants were divided into approxirnate tertiles of dietary scores (0・2，3and4・7scores). A食er
excluding participants with co・morbidities，we followed 9，086 p紅ticip血 ts(44% men) for 19 years.百lerewere 1823 
all-cause and 654 cardiovascular deaths during the follow-up. Wi血thedie句rys∞regroup 0・-2serving as a reference， 
the Cox multivariate adjusted hazard ratios for groups wi由 s∞re3回 ds∞res4-7 for all-cause mortality were 0.92 
(95% confidence intervals: 0.83-1.04)血d0.78 (0.70・0.88)仲間dP<O.OOOI)，回d0.91 (0.75-1.10)血 dO.80
(0.66・0.97)for cardiovascular mortality (甘endP=O.022) . Adherence to a healthy reduced salt Japanese diet w鎚
associated wi白血approxirnate20% lower rate of all-cause and c訂diovぉcul訂 morta1ity.
Introduction 
Recent interest泊dietarypattems has spawned several studies of世leassociations between dietary pattems and 
longevity(1.2). Japanese cuisine is bas巴don combining s也plefoods， typi阻 lyrice or noodles， with a soup， and side 
dishesmade企omfish， m回.1，vegetable， to白血d也elike， designed to add flavor to血eはaplefood.百leseare 
typically flavored wi白 dashistock， made wi血katsuobushi(世iedskipjack佃naflakes)， miso，血dsoy sauce and. are 
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usua11y l'Ow in fat血 dhigh泊sa1tSince Japan is an island nati'On， pe'Ople e剖muchseaf'O'Od. Meat-eating has been 
relatively rare.百lebeneficia1ぉpects'Ofthe traditi'Onal Jap血 esediet have been attributed t'O its l'Ow intake 'Of 
saturated fatty acids阻 da high intake 'Of p'Olyunsaturated fa町 acids，especia11y fr'Om fish. L'Ong-term benefits include 
l'Ower m'Ortality企''Omcor'Onary heart disease and企''Oms'Omec血 cers，which con甘ibuteat least in p釘tt'O Japanese 
having the l'Ongest life expec阻ncyin也ew'Orld (3. 4). A drawback 'Of血eJapanese diet is its high intake 'Of salt and its 
ass'Ociati'On wi血ahigher incidence and m'O託ality企'Omstr'Oke and gas甘iccancer(S・1) Presumably， ifthe Japanese 
diet is m'Odified t'O emphasize白巴h阻ke'Off'O'Ods也atare l'Ow in salt， Japanese l'Ongevity c'Ould be increased further. 
In the present studぁwestudied也epreference f'Or Japanese 'Or Westem diets， and企'Omthese data田 ddata based 'On 
也eprevi'Ous studies， we ∞mprehensively e甜 acted也ebeneficia1 c'Omp'Onents 'Ofthe Japanese diet and derived a 
healthy Reduced Salt Japanese Diet Sc'Ore. We阻 alyzedthe relati'Onship between the diet sc'Ore and a11-cause and 
cause-specific m'O民alityusing the database 'Ofthe Nati'Ona1 Integrated Pr'Oject f'Or Pr'Ospective Observati'On 'OfN'On-
c'Ommunicable Diおおesand Its Trends in theAged， 1980 (NIPPON DATA80). 百ledatabase includes m'Ore白血
10，000 particip血.tsfr'Om rand'Omly selected regi'Ons in Japan wh'O were f'Ol'Owed f'Or 19 yeぽS仰の.
METHODS 
Participants 
Thep釘ticip血tsin this c'Oh'Ort were particip叩 tsin也e1980 Nati'Onal Survey 'On Circulat'Ory Dis'Ord釘S(8). A t'Otal 
'Of 10，546 c'Ommunity-b笛 edparticipants aged 30 ye訂sand 'Over in 300 rand'Omly selected health districts thr'Ough'Out 
Japan participa旬din the survey， which c'Onsisted 'Ofhist'Ory-taking， physical examinati'Ons， bl'O'Od tests and a 
self-administered questi'Onnaire 'On lifestyle， including an essentia1 nutriti'Ona1 survey by血ef'O'Od-企equencymeth'Od. 
F'Or the present針udy，participants were f'Ol'Owed t'O 1999 (NIPPON DATA 80， 1980・99).百le'Overall p'Opulation aεed 
30y白白血d'Over包theparticipating hea1th dis甘ictswas 13，771.恒leparticipati'On rate wぉ 76.6% (10，546 of 
13，771) before exclusion f'Or reasons mentioned below. 
We reviewed the residence records 'Of a11 the study participants for their vital status. In回ses'Of deaths，也ecauses 
were exar凶ned.To cl釘ify也ecause of death， we used the Nationa1 Vital Statistics rec'Ords. 百leunderlying cause 'Of 
death w笛 c'Odedacc'Ording t'O the 9白Intemati'Ona1Classificati'On 'OfDisease f'Or the Nati'Onal vi凶 Statisticsuntil the 
end 'Of 1994 and according 10 the 10也Intemati'Ona1Classification 'OfDisease企'Omthe beginning 'Of 1995. Deaths 
were contirmed in each district by c'Omputer-matching of da旬企om也eVi泊1Statistics r巴cordsusing the dis凶ct，sex， 
and dates 'Ofbirth and death as key c'Odes. 
Participants were excluded企omfollow-up because of a pぉthistory 'Of c'Or'Onary disease， s甘oke，'Or signific回t
co・m'Orbiditiessuch as renal insu血ciency(N=539)， becaus巴'Ofmissing baseline data (N=51)， 'Or because 'Of a l'Os t'O 
follow-up (N=870).刀lela社ergr'Oup w笛 excludedbe四.use'Of the absence 'Of a permanent ad帥 sthat was requ出d
f'Or 1泊king1'0 vi凶羽itisticsrecords.百lefina1 s包nplec'Omprised 9，086 p紅白ipants(4，018 men and 5，068 w'Omen). 
百lerewere n'O signific血tdifferences between particip血.tswh'O were l'Ost t'O f'Ol'Ow-up and those who were included 
h也ecuπent study in t釘ms'Of several risk factor characteristics. Therefore，也ep'Oten1ial biぉ reg紅d泊g也e870 
participants lost t'O f'OIl'Ow-up is由oughtt'O be negligible. Permissi'On t'O use the Nati'Onal vi凶 Statisticsrec'Ords was 
'Obtained企'Om the Management and C'O'Ordination A伊nc払 Govemment'Of Japan. Appr'Oval f'Or也isはudyw俗
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'Obtained企om白eInstituti'Onal Review B'Oard 'Of Shiga U凶versity'Of Medical Science f'Or ethical issues (N'O. 12-18， 
2000). 
Biocbemical and Baseline Examinations 
百lebaseline s町veyswere c'Onducted at public heal也 centers.Baseline bl'O'Od pres罰ll'eswere measured by tr凶ned
res伺 rchn町sesusing a st血 dardmerc町ysphygm'Oman'Ometer 'On白erigbt arm 'Of seated participants after at le笛t5
min 'Ofrest. Hype同ensi'Onw笛 defmedぉ asyst'Olic bl'O'Od p閃ssure(BP)三140mrnHg， a diast'Olic BP三90mrnHg， 'Or 
when a participant wぉ receivingmedicati'Ons f'Or血etreatment 'Ofhigb bl'O'Od pressure. Heigbt and weigbt were 
measured in st'Ocking feet and ligbt cl'Othing. B:MI was calculatedぉ weigbt(kg) divided by也esqu紅e'Ofheigbt (m2). 
A lifestyle survey was alS'O carried 'Out using a self-administered questi'Onnaire which asked ab'Out the typical daily 
c'Onswnpti'On 'Of 31 f'O'Od items as sh'Own in Appendix. Egg c'On釦mpti'Onwas C'Oded asと2eggs/day， ab'Out 1 e.鴎/day，
ab'Out 1 e毘/2days， ab'Out 1 t'O 2 eggs/week， and less白血'Once/week.Fish， meat， and tsukem'On'O (preserved r'O'Ots 'Or 
leaves 'Ofse笛'Onalvegetables (e.g.， cucwnbers， and eggplant)也atare c'Onsumed with rice at也巴end'Ofa meal) intake 
wer巴c'Odedseparately as三2tirnes/day， ab'Out 1 tirne/day， ab'Out 1 tirne/2 days， ab'Out 1 t'O 2 times/week， and less白血
'Once/week. Participants wer巴alS'Oasked if世ley企equently∞nswneds'Oup with n'O'Odles， whether也eyused l'Ow salt 
s'Oy sauce， and what w白血eirpreferred type 'Of diet (Japanese， westem， 'Or mixed， Q19 in Appendix). Particip血ts
were asked ab'Out由自alooh'Oldrinking habit (never， p笛t， 'Occasi'Onal， and daily企担kers).Rep'Orted面白rmati'Onwas 
c'Onfumed by public health nurses曲'Ougbinterviews wi血thes旬dyparticip佃 tsreg訂d泊gf'O'Od C'Onswnp首'On，
sm'Oking， drinking habit， and present皿 dpぉtmedical hist'Ories. 
N'On-fasting bl'O'Od s田 pleswere drawn and centrifuged wi血in60 min 'Of c'Olecti'On and st'Ored at・70'OCuntil 
analyses. Serwn t'O旬1ch'Olester'Ol， albumin， uric acid and creatinine were analyzed in a sequential aut'O-analyzer 
(SMAI2/60; Technic'On， Ti釘ηt'Own，USA) at a single laborat'Ory (Osaka Medical Center f'Or Health Science and 
Pr'Om'Oti'On).百世slab'Orat'Ory is a member 'Of the Ch'Olester'Ol Reference Meth'Od Lab'Orat'Ory Netw'Ork (CRMLN) (11). 
Serum c'Oncen甘ati'Ons'Of gluc'Ose were measured by the cupric-ne'Ocupr'Ol泊eme也'Od(12). Diabetes was determined by 
medical hist'Ory 'Or defi.ned as a serwn gluc'Ose c'Oncentrati'On三200mg/dl. 
Statistical Analysis and ComponentS oftbe Reduced Salt Japanese Diet Score 
SAS versi'On 9.1 f'Or Wind'Ows (SAS Institute， Cary， NC) was used由r'Ougb'Outthe analyses. We examined the 
relati'Onship between the type 'Of preferred diet and也巴frequency'Of dietary'c'Omp'Onen包含'Omthe nu副首'Onalsurvey. 
刀len，we defined 7 c'Omp'Onents企'Om白enu甘iti'Onalsurvey t'O meas町ea healthy Reduced Salt Japanese Diet. The 
c'Omp'Onents included egg in阻ke三2eggs/week， 6sh in'匂ke~ 'Once 泊 2 days， meat intake三2timeslweek， tsukem'On'O 
intake と'Onc巴perda:ぁ恒企equentintake 'Of S'OUP wi也 n'O'Odles，use 'Of l'Ow 5alt s'Oy pr'Oducts， and 'Occasi'Onal drinking. 
百leab'Ove cut-'Offvalues were determined based 'On previ'Ous則 dies'On由e泊旬ke'Ofeggs，自shand alc'Oh'Ol (9.10.13-15). 
F'Or meat and ts叫cem'On'O， a near median was used俗世lecut-'Of. In企equentintake 'Of s'Oup wi血n'O'Odlesand the use 
'Of l'Ow salt s'Oy sauce were used as markers 'Of salt restricti'On. Bωause data'On釦n'Ounts'Of alc'Oh'OI ∞nsumed were n'Ot 
available， and the ass'Ociati'On between al-回usem'Ortality and alooh'Ol c'Onsumpti'On iskn'Own t'O be J・shaped(15)， we 
ch'Ose 'Occasi'Onal drinking as a∞mp'Onent 'Of a healthy reduced salt Japanese diet. M'Oderate al∞，h'Ol∞ns山首pti'Onw笛
als'O a c'Omp'Onent 'Of a Medit町田巴血 diet(2).If血ysingle dietary c'Omp'Onent wぉ part'Of a typi伺1daily diet， it was 
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scored箇 one担 dzero 0血erwise.τnus，世leto凶 scoreranged企om0 to 7， wi也obeing least healthy and 7 being 
most healthy. Particip阻.tswere divided into appro剖matet釘tilesof dietary scores (0・2，3and4・7scores). To obtain 
trend P，血.eMantel・Hanselchi-square statistical test was used to detect deviation企omline副tyin the association 
between nominal variables and the categories according to the diet score， and也eanalysis of v出血cewas used to 
detect deviation企om1泊e回世yin the association between continuous variables and血ecategories. To examine也B
association between the reduced salt Jap血 esediet score and al回.useand cause-specific mortality， age-血d
sex-adjusted and multivariate-adjusted hazard ratios were calculated using a Cox proportional hazards model. For 
multivariate analyses， age， sex， BMI， and cigarette smoking (never and pぉtsmokers， c山rentsmokers < 20 
cigarettes/da:あ currentsmokers 20ω40 cigarettesJday，叩dcurrent smokers : 41 cigarettesJday) were entered as 
covariates for model 1. For model 2， hypertension， and diabetes were added. The di巴旬ryscore group 0・2served as a 
reference for comparison wi也 theother tertiles. Sensitivity回 alyseswere performed on the above Cox analysis by 
excluding也osewho did not report a preferred food type， by s回.tiち却gthe lower and highぽ agegroups at median 
age， 49.3 y， and by stratifying by sex. To ex釘ninethe association between each of也ecomponents of a Reduced Salt 
Japanese Diet Score and all-cause mo此ality，adju由nentswere made for由ecovariates in mode12. 
To estimate adjusted survival probabilities， we derived Kaplan-Meier survival curves after propensity score 
matching (16). Variables田 edin也epropensity score were selected企om也enon-dietary variables: age (y)， men (%)， 
B恥但(kglm2)，current smokers (%)， systolic BP (mrnHg)， di回 olicBP (mrnHg)， on hypertension世晦s(%)， diabetes 
(%)， serum total cholesterol (mgldl)， alb出血(mgldl)，uric acid (mgldl)， crea也 ine(mgldl). A食ermatching， adju蜘 d
survival curves were estimated separately for participants who fel面白eJap血 esedietary grouping也atr血ged企om
o to3 and for those泊groupings回 .ta4 and higher. Comparison of也esurvival curves w笛 basedon the log-rank 
test. We fur世間rexamined survival differences by the two groups according ω也ediet score， wi也age血 dsex白血e
dependent variables泊 aregression model.百lestatistical model used wぉ alife-table regression procedure， wi血a
Weibull di宿泊utionassumption for failure time副cluded.τbevariables used in the calculation ofthe propensiザ
score were also compared by t-test and chi-square test to deter盟国if白 propensityscore matching was successful in 
mitigating risk factor differences. 
RESULTS 
Baseline Characteristics and AII-Cause Mo凶alityAccording to Preferred Food Type 
The baseline characteristics according to也epreferred food type are shown in Table 1. In this Table， we excluded 
201 participants with missing data on a prefeπed food type. Relatively few particip血 tspreferred the westem food 
type. Participants in出isgroup were younger， were more likely to be women， and were less often hype.巾 nsive也血
participants who chose the other diet types. Those who preferred a westem type of diet ate meat more企equentlyand 
consumed fish担 dtsukemono less often白血thosein也eother groups.百letwo markers of salt res甘iction
(in企equentconsumption of soup wi也noodlesand the use oflow鈍1tsoy sauce) were more prevalent among those 
who preferred a westem diet. Small differences， but a sign出canttrend in the reduced salt Japanese diet score was 
observed 何回dP <0.0001). 
Baseline Characteristics According to Reduced Salt Japanese Diet Score 
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Table 2 shows the baseline characteristics according to tertiles ofthe Reduced Salt Japanese Diet Score. As the 
s∞re increased， the m回nageandBMI恒creぉed，al血oughthe later increase w俗 modest. The proportion白紙were
women and the prevalence ofhypertension， daily drinking， and non-smoking also increased wi也diets∞re.百le
prevalence of diabetes and由emean serum total cholesterol concen甘ationwere not significantly di1ferent across血e
groups. As expected， the pぽ'centagewith each component ofthe reduced salt Japanese diets score in，αeぉedas the 
score incre箇ed.
AIl-Cause and Cause-8pecitic Mortality According to Reduced 8alt Japanese Diet 8core 
D町恒g血e19 ye釘sof follow-up，世lerewere 1，823 deaths. Among this group， 654 were企omcardiovascular 
disease， 299 were企omstroke， 131 were企omacute myocardial infarction， 551 w釘E企omcancer， and 119 were企om
non-cardiovascular， non-cancer inflammatory diseases (17). Table 3 shows也etotal person-ye釘s，numbers of cases， 
hazard ratios and 95% confidence intervals for a11-cause and cause-specific mortality for each category of Reduced 
Salt Japanese Diet Score after adju鈎nentfor age， sex and other risk factors (multivariate models 1 and 2). As也巴
score increased， risk of death企'omall-causes，企'omcardiovascular disease， and企omstroke declined significantly in 
al models. Mortality企omacute myocardia1 infarction， cance巳佃dinflammatory diseases tended to decrease， but 
without statistical significance， a possible consequence of the relatively small number of such events. Similar results 
were observed after excluding participants wi由missingdata on dietary preference. At high age s回，taand in men， 
si皿ilarresults were observed for all-cause， cardiovascular disease and s佐okemo此ality.However， atlow age紺ata
and in women， results were similar for all-cause mortality only. Significant di1ferences by the groups according to白巴
diet score were lost at low age strata and in women for cardiovascular disease and s仕'okemo目ality，probably becaus巴
of由erelatively small number of such events at low age柑ata.
Components of Reduced 8alt Japanese Diet 8core and AIl-Cause Mo吋ality
The percent oftotal participants who observed a healthy component ofthe Reduced Salt Japanese Diet Score and 
the association of each component wi白all-causemo目alityare shown in Table 4.百lepercent of participants who 
observed a healthy reduced salt Japanese dietary component who were men is also provided. Adherence to each of 
也ehealthy dietary components tended to be associated with lower mortality. Risk of death， however， wω 
si伊i自白ntlylower for p制 icipantswho剖etsukemono三onceper day， consumed soup wi也noodlesin企equently，血d
drank alcohol occasionally. 
Kaplan-Meier 8urvival Estimates after Propensity 8core Matching 
百leresults企om也epropensity score matching釘eshown in Table 5. Fi食y-eightp釘ticip四 tswi血thereduced salt 
Japanese diet score 4・7were unmatched due to missing data (N=56) or failure to match on a propensity scores (N=2). 
As can be seen， sign出cantdi1ferences in也eaverage propensity score and the variables used in its calculation before 
matching血血etwo groups disappeared after matching. In con仕おt， a signifi伺ntdi1fer四 cebetween the matched 
survival curves remained as seen in Figure 1 (p=O.0003 by log-rank t剖).Survival di1ferences by血egroup were 
significant when examined fur仕lerusing a regression model wi也 aWeibull dis甘ibution白紙includedadjus回 entfor 




τbe cut.offvalues for the egg，自池田d企inkingcomponents were determined based on previous studies (11， 12.18・23)
Near median cut.offvalues were used for meat and tsukemono.百lelow intake ofmeat is one ofthe characteristic 
features of the回 ditionalJapanese diet and servesぉ amarker of reduced in阻keof saturated fatty acids in由e
Japanese (3，~， 18， 19). A1也oughfrequent泊takeoftsukemono is also a characteristic fea旬reof也E仕aditionalJapanese 
diet， it wぉ unexpectedto fmd that conswning tsukemono at le笛tonce a day was associated wi也astatistically 
significant lower risk of all.cause mortality. Many types of Japanese tsukemono are prep釘'edin a traditional Japanese 
fashion wi血highreliance on salt It may be， however，血at血emore healthy 1即位ientcontent oftsukemono 
outweighs the adverse consequences企omconswning tsukemono with high sodium content. Conversely， the healthy 
nu凶tionalvalue企omeating unsalted tsukemono may be modest and offer litle prognostic signi:ficance. Rather， its
association wi也lowermortality may be白rougha high likelihood of being associated with a回 ditionalJapanese diet. 
百lOsewho eat tsukemono may consume meat less often and prefer foods由at紅巳commonlyenjoyed wi也tsukemono，
such as fish， vege阻bles，企uits血 dsoybe血 products.
We eat not only foods， but we eat them in 田氏自 pa取口15(20)， such笛 h曲eMediterran回且佃d血eJapanese 
dietary pa伽 ms.Because of highly interrelated dietary exposures， dietary pa壮ems，rather than也especific effects of 
nutrients or foods have g剖nedincreasing attention (1，勾.A1也oughone drawback of也etraditional Japanese diet is a 
high intake of salt， reduction in salt intake by the Japanese for the last 3 decades has been considered as one of the 
chief explanations for the decline in not only 町okebut also stomach cancer mortality in Japan (5， 6， 21， 23).百lisis 
consistent with the fmding in the cuπent report白紙in企equentconsumption of soups with noodles， a marker of low 
salt intake， was associated wi曲asignificantly lower risk of all.cause mortality by itself. 
S的 ngthsand Limitations 01 the stu砂
百lestrengths of our study include its prospective des単1and印刷low叩 ofa randomly selected sample from the 
general population of Japan with a high response rate (76%). Since the study includes bo血menand women wi出a
broad range of aεes， findings are likely to be generalizable to middle.aged and elderly Japanese men and women. 
As泊 anylong.term follow叩蜘dy，however，也ere卸 sever剖 weaknesses. First， we surveyed essential 
nu回.tionalcompon四 tsby the food.企equencymethod once at the baseline. As a result， we have no data on to凶
caloric intake or total dietary intake of cholesterol or saturated and polyunsaturated fa句，acids. To ob飽inthese da偽
detailed food records or 24・hourrecalls are needed. However， these methods紅eimpractical and seldom出回出血e
p出naryme血odfor estimating usual intake in large.scale epidemiological s同dies.A se∞nd limitation is曲atthe 
items used for the food.企equencymethod were not large in number， and has not been validated. We do not have da飽
to what extent these foods con酎buteto白eaverage energy in'阻keof the studied participants. We also do not have 
企equencydata on to釦， other soybe叩 products，組dvege泊blesand企uits.Ahigh血，takeof these foods may also be 
characteristic features of the甘aditionalJapanese diet. Several studies indicate由atthese foods have beneficial 
effects on some cause.specific mortality (24，25). In addition， al世10Ugh白euse of near median values as cut. points for 
也econs山nptionof meat血d包ukemonoapp伺 rsarbi回1)'，出eywere chosen in accord血.cewi血由自use恒previo凶
studies of the Mediterranean diet (2). Unfortunately， while the intake of tsukemono， in企equentconsumption of 
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soupwi血noodles，and occasional drinking appeared to have the s甘ongestassociation wi也areduced risk of mo此ality，
wec笛motbe certain白紙血eother components ofthe Japanese diet釘eless important. As in any observational study， 
it is difficult to identify speci:fic dietary effects due to multicol也earity也atexi由回longfood item intake. wi也in
回chcomponent of the Japanese diet，也erec佃 alsobe considerable he町'Ogeneityin nutrient content. In addition， 
overlap between components 0食.enoccurs wi白血esharing of common ingredients or in how也eyare prep釘'edand 
served. To better identify也eeffects of speci宣cnu甘ientson mortality would req凶 ea con甘ol1edclinical甘ial. It 
may also be也atdietary factors need to be considered in combination for佃 effecton longevity to be observed. An 
additionallimitati'On is白紙weused mortality da匂笛endpoints， which may lead to the misclassi白cationof the cause 
of deaths. However， it h箇 beenreported出at也ed白血・certificatediagnosis for stroke and c阻 cerin Japan is quite 
accurate (26). Possible misclassification of M 但也市eartfailure" is also not an issue in也ecurrent report since both 
outcomes are co11ectively categorized as cardiovascular disease (27). 
Conclusions: Adherence to a healthy Jap佃 esedietwぉ associatedwith an approximate 20% lower rate of all-cause 
and cardiovascular mortality. While Japanese釘eexceptionally long-lived， placing greatぽ emphasison也e包泊ke
offoods白紙紅elow in salt could increase longevity in Japan further. 
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Baseline Characteristics According to Preferred Food Type --NIPPON DATA80， 1980・99Table 1 
Trend P Western Mixture Japanese 
SD R直eanSD Mean SD Mean 
403 1，977 6，505 Number at risk 
<0.0001 12.2 44.7 12.4 45.9 13.0 52.2 Age (y) 
<0.0001 32.5 33.7 48.4 Men(%) 
0.003 3.1 22.4 3.0 22.5 3.2 22.8 B阻(kg!m2)
<0.0001 31.8 36.2 47.8 Hypertension (%) 
0.0002 4.5 3.6 5.8 Diabetes (%) 
<0.0001 24.3 23.2 20.6 DaiIy drinkers σも)
<0.0001 23.1 25.7 35.8 Current smokers (%) 




<0.0001 3.0 4.3 2.9 4.3 3.4 4.8 Fish (times/wk) 
<0.0001 3.3 4.7 3.0 4.3 2.7 3.5 Meat (times!wk) 
<0.0001 5.0 6.6 5.2 8.3 5.0 9.6 Tsukemono (times/wk) 
In企equent∞nsumption of soup with noodles 
<0.0∞1 62.5 55.2 51.0 
(%) 
<0.0001 18.4 17.3 16.7 Use oflow salt soy鈎 U民(%)
<0.0001 
We excluded 201 participants in this Table who did not choose their preferred food type. To obtain甘'endPs， the Mantel-Haenszel chi-square statistical test was used for nominal variables， and 








3.2 Reduced 8alt Japanese Diet 8core 
吋
回
Table 2 Baseline Characteristics According to Te此辺esofthe Reduced Salt Japanese Diet Score among 4，018 men and 5，068 women --NIPPON DATA80， 1980・99
Score 0-2 Score 3 Score 4-7 Trend P 
Mean SD Me且n SD Mean SD 
No at risk (to也ト9，086) 2，719 3，113 3，254 
Age (y) 49.1 13.5 50.7 13.1 51.7 13.0 <0.0001 
Men(%) 49.3 43.6 40.5 く0.0001
B阻(kg/m2) 22.6 3.0 22.7 3.2 22.8 3.2 0.003 
Hypertension (%) 41.9 45.0 47.0 く0.0001
Diabetes (%) 4.6 5.6 5.4 0.18 
Dai1y drinkers (%) 6.3 18.8 36.1 <0.0001 
Current smokers (%) 35.4 32.2 31.5 <0.0001 
TCH (01g/dl) 189 33 189 34 188 34 0.33 
Egg :s2 eggs/wk (%) 10.1 29.5 60.3 <0.0001 
Fishとoncein 2 days (%) 26.2 35.0 38.8 く0.0001
Meat三2times /wk (%) 12.7 30.5 56.8 <0.0001 
Tsuke01onoさonceper day (%) 22.0 35.6 42.4 く0.0001
Infrequent consu01ption of 12.3 34.4 53.3 <0.0001 
soup with noodles (%) 
Use oflow salt soy sauce (%) 6.5 23.0 70.6 <0.0001 
Ocωiona1 drinl也g(%) 8.8 30.4 60.8 く0.0001
We defined a hea1thy Japanese diet based on 7 co01ponents: egg intake :S 2 eggs/w切に fish泊旬胞と oncein 2 days， O1eat io句ke:S 2 timeslweek， tsuke01ono (pr，凶ervedroo包 orleaves 
ofseぉonalvegetables) 恒匂ke~on田 perda:弘油企equent面白keofsoupwi血noodles，use of low salt s可 sau田ー andoccasional drinking. If a die也rycompo冊目tw笛 partof a typical dai1y diet， 
it was s∞問dぉ oneand zero othe.問 ise. 百lUS，白eto句1Reduced Sa1t Japanese Diet Score ranged企0010 to 7， wi白obeing least healthy and 7 being O1ost healthy. To obtain trend P可也E
Mantel-Haenszel chi-square statistica1 test was used for nominal variables， and the analysis ofvariance for continuous variables. 
No=nu01ber， TCH=seru01 to凶 cholesterol∞ncen回 tion
、」
与
Table3 All-Cause and Ca田 e-specificMortality According to Reduced Salt Japanese Diet Score among 9，089 men and wom四一NIPPONDATA80， 1980・99
Score 0同2 Score 3 Score 4-7 Trend P 
HR 95%CI HR 95%CI 
Person-ye釘S 46，790 53，772 56，495 
All-cause death (total=I，823) 556 634 633 
Age， se~叫us総dHR 0.92 0.83-1.04 0.78 0.70-0.88 <0.0∞1 
Multivariate HR 
Model1 0.93 0.83，1.04 0.78 0.69，0.87 く0.0001
Mode12 0.92 0.83，1.04 0.78 0.70，0.88 <0.0001 
CVD death (sub旬包1=654) 200 220 234 
Age， se~叫justedHR 0.90 0.75，1.09 0.80 0.66，0.96 0.017 
Multivariate HR 
Model 1 0.91 0.75，1.10 0.79 0.65，0.95 0.014 
Mode12 0.91 0.75，1.10 0.80 0.66，0.97 0.022 
Stroke death (subtotal=299) 92 107 100 
Age， sex-叫附edHR 0.95 0.72，1.26 0.74 0.56，0.99 0.035 
Multivariate HR 
Model1 0.96 0.73，1.27 0.74 0.56，0.98 0.031 
Mode12 0.96 0.72，1.27 0.75 0.56，0.99 0.038 
AMI death (subtotal=131) 40 42 49 
Age， sex-adjusted HR 0.83 0.55，1.26 0.85 0.55，1.31 0.39 
Multivariate HR 
Model1 0.86 0.56，1.33 0.82 0.54，1.25 0.37 
Mode12 0.85 0.55， 1.32 0.84 0.55， 1.27 0.42 
司
口、
Cancerdα曲 (subto飽1=551) 166 190 195 
Age， sex-adj田tedHR 0.94 0.77，1.16 0.86 0.70，1.05 0.14 
Multivariate HR 
Modell 1 0.95 0.77，1.17 0.85 069，1.05 0.12 
Model2 0.95 0.77，1.17 0.85 0.69，1.05 0.13 
NonCVD， NonCancer， InfIam. 40 37 42 
death (subto旬1=119)
Age， sex-a，司回edHR 0.81 0.52，1.27 0.74 0.48，1.14 0.18 
Multivariate HR 
Modell 0.80 0.51，1.25 0.74 0.48，1.13 0.17 
Model2 0.80 0.51，1.25 0.74 0.48， 1.14 0.18 
H位 ardratio (HR) and 95%∞，nfidence intervals (95% CI) are shown. Multivariate= multivariate-adjusted Cox阻 alysis.Model 1:叫u説edfor age， sex，BMI， and smoking (never and ex-， 
C町 'entsmokersく20cigare悦岱/d慰問rrentsmokers 20 to 40 cig卸 tes!da'弘andcurrent smokers三41cig釘'etes!day).Model 2: adjusted for Model 1 covariates plus hypertension and 
diabetes， 
CVD=cardiovascular dise蹴，A阻 =acutemyocardial infarction， BMI=body mass index， InfIam.=InfIammatory disease 
Components ofReduced Salt Japanese Diet Score and All-Cause Mortality among 9，089 men and women --NIPPON DATA80， 1980-99 Table4 
P 95%CI HR Men% % ofTotal Component 
0.11 0.84，1.02 0.93 40.0 36.1 Egg:O:; 2 eggs/wk 
0.67 0.88，1.08 0.98 45.9 71.9 Fish 三oncein 2 days 
0.51 0.88，1.06 0.97 40.6 38.1 M回 t:0; 2 times /wk 
0.045 0.80，0.卯80.89 43.8 77.0 Tsukemono三on∞perday 
0.007 0.80，0.97 0.88 36.3 51.3 In企equentconsumption of soup 
with noodles 
0.86 
Occasional drinking 21.2 55.4 0.81 0.71，0.92 
Hazard ratio (HR)田d95% confidence intervals (95% CI) are shown. Multivariate= multivariate-叫u批 dCox analysis 叫us旬dfor age， sex， B阻，hypertension， diabetes， and smoking (never 
and ex-， current smokers < 20 cigarettes/day， current smokers 20ω40 cigarettes/day， and> 40 cigar出 es/day).
B勘宜=bodymass index， % ofTo胞l=percentofωta1 participants who had each ∞mponent ofReduced Salt Japanese Diet Score， Men似戸percentof men who had each component. 
0.001 





Table 5 Variables Used for Propensity Score Matching and Survival Rate --NIPPON DATA80， 1980・99
Before matching A貨ermatching 
Score 4-7 Score 0-3 P Score 4-7 Score 0-3 P 
Mean SD Mean SD Mean SD Mean SD 
N 3254 5832 3196 3196 
Age (y) 51.7 13.0 50.0 13.3 <0.0∞1 51.6 13.0 51.6 13.5 0.96 
Men(%) 40.5 46.3 <0.0001 40.0 40.4 0.78 
B閲(kglm2) 22.8 3.2 22.6 3.1 0.003 22.8 3.2 22.8 3.2 0.96 
Current smokers (%) 31.5 33.7 0.008 31.4 30.0 0.48 
Systolic BP (mmHg) 137.0 21.2 135.2 21.1 <0.0001 137.0 21.2 136.8 21.9 0.68 
Diastolic BP (mmHg) 81.8 12.2 81.0 12.1 0.003 81.8 12.2 81.3 12.4 0.11 
，品
司
Hypertension Drugs (%) 10.0 6.9 <0.0ω1 10.0 9.5 0.58 
Diabetes (%) 5.4 5.1 0.54 5.4 5.2 0.78 
TCH (mgld1) 188 34 189 34 0.24 188 34 187 33 0.47 
Albumin (mgld1) 4.4 0.3 4.4 0.3 0.66 4.4 0.3 4.4 0.3 0.91 
Dric acid (mgld1) 4.9 1.3 5.0 1.3 0.07 4.9 1.3 5.0 1.3 0.76 
Creatinine (mgld1) 0.93 0.17 0.94 0.20 0.02 0.93 0.17 0.93 0.21 0.52 
Propensity score 0.64 0.05 0.65 0.05 <0.0001 0.64 0.05 0.63 0.05 0.84 。1in，Max) 0.44 0.80 0.12 0.82 0.44. 0.80 0.42 0.76 
N司 umber，BM1=body mぉsindex， BP=b1ood pressure， TCH=serum to凶 cho1estero1concentration 
Figure legends 
Figure 1 Kaplan-Meier Survival Curve a貨erPropensity Score Matching 
Significant differences in也eaverage propensity score血 dthe variables used in its calculation before matching in血etwo
groups disappeared after matching. In con回st， a significant difference between世lematched survival curves remainedぉ seen
泊Figure1 (P=O.0003 by log-rank te託).Survival differences by也egroup were significant when examined fu巾 erusinga 
regression model wi血aWeibull dis甘ibution白紙includedadjus回 entfor age血 dsex as the dependent variables (P<O.OOOl). 
百lickline indicates survival for the particip血匂wi也 theReduced Salt Japanese Diet Score 4・7，血d也inline with the 
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APPENDIX NIPPON DATA80 Dietary Questionaire 
Q1. Do you eat breakfast daily? Yes No 
Q2. Do you daily eat green or yel10w vegetables， suchωC町 otor spinach? 
Yes No 
Q3. Do you daily eat fruits? Yes No 
Q4. Doyou也i1yeat sa1ad or企eshvegetables? Yes No 
Q5. Do you daily e剖meat，fish or egg? Yes No 
Q6. Do you daily企包kmilk? Yes No 
Q7. Do you eat soy bean products， suchぉ natto[fennen旬dsoybeans] or to釦more白血3times per week? 
Yes No 
Q8. Do you eat foods cooked wi由oi1more也anonce daily? Yes No 
Q9. Do you eat seaweed， such箇 kombuor laver more也佃3times per week? 
Yes No 
Q10. Do you eat potatoes more白血3times per week? Yes No 
ーーーーーーb food Iisted on Qll. - Q16.， pl heck ー~ 。fte .， - --， --~ _---~--
とZId 1/d 1IZ d 
Q11. Egg (how many) 
Q12. Fish (how 0食en)
Q 13. Meat (including ham and 
sausage， how often) 
Q14. Noodles (h'Ow often) 
Q15. Tsukemono (how '0食en)
Q16. Soup (inc1uding miso soup， 
howoft坦}
Q 17. Please select one food企omthe list吐latyou li.ke toeat仕lemost: 
(1) Beef (2) Pork (3) Poul町 (4)Undecidable 
Q18. Please select 'One dish企omthe list that you li.ke toeat也巴most:
(1) Egg food (2) Meat dishes (3) Fish dishes (4) Tofu food (5) A vegetable dish 
Q19. Please select one food combination企om曲elist也atyou li.ke toeat由emost: 
(1) Rice bowl + Sashimi + Miso soup + Tsukemon'O 
(2) Bread + Hamburger steak + P'O旬geS'OUp + Sa1ad 
(3) Rice b'OWl + Hamburger steak + Mis'O S'OUp + Salad 
Q20. Which type 'Of seas'Oning do y'OU li.ke best t'O eat wi血?
(1) Tick (2) Intennediate (3) Light 
Q21. How d'O you eat tsukem'On'O? 
(1) As it is (2) Seas'Oning with soy sauce (3) Seas'Oning with sodi山首glutamate
(4) Seasoning with soy sauce plus sodium glu凶mate
From QZZ. to Q 31， please cboose one tbat tits best to your recent eating babit • 
Q22. D'Oy'Ou町 to制 modestamount 'Off'O'Od? Yes No 
1-Z/wk 
Q23. Do y'OU 'Often eat processed foods， such as ham， sausage， kamab'Ok'O， or a知bularfish meat? 
Yes N'O 
Q24. Are y'OU not satisfied ifyou do n'Ot eat with tsukem'On'O? Yes N'O 
Q25. Are y'OU not satisfied ify'OU do n'Ot eat with a kind 'Ofs'OUp? Yes No 
Q26. D'O you take soup in企何回目lywi也n∞dles? Yes No 
Q27. When y'OU eat to釦 servedcold， h'OW d'O you season it with S'Oy sauce? 
(1) Dip it泊asma11 dish with soy sauce 
(2) Pour S'Oy s組問'Overt'O釦.
Q28. When y'OU eat curry阻 drice， d'O y'OU p'Our Worcestershire sauce 'Or S'Oy sauce 'Over it? 
Yes No 
Q29. Arey'Ou句ringto eat SOups les often? Yes N'O 
Q30. Have you ever used low sa1t S'Oy sauce? Yes N'O 
< 1Iwk 
Q31. Are y'OU同心Igt'O eat tsukudani [a shel1fish boi1ed恒 sweetenedsoy sauce]， shiokara [fish guts pickled in sa1t]， 'Or 
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Abstract 
Background: Since body composition in Asian populations is largely different企omWestern populations， 
a healthy BMI could also出丘町.Thus， further study is needed ωdetermine if a healthy BMI in Asians 
should be lower than Westem populations， asrecom血 endedby the World Health Orga血zation('羽眉0).
Methods: We investigated the relationship between BMI and mo此ality血 asample of 8924 Japanese 
male and female without stroke or heart disease. 
Res叫旬:During 19 years of follow.up， 1718 deaths were observed. We found a U.shaped relationship 
between BMI and fatal events. Risk of total mortality was highest in participants with BMI < 18.5 
kg/m2 and lowest in participants with BMI 23.0・24.9kg/m2. These findings persisted after excluding 
the first 5 years of follow.up with a focus on healthy participants who never smoked， were aged <70 
years， and had total cholesterollevels ;::4.1 mmol/L (N=3712). For both the full sample and healthy 
participants， an.cause mortality risk did not出丘町betweenBMI ranges企om21.0・22.9and 23.0・24.9
kg/m2. 
Conclusion: Our findings do not support the recent WHO implications that BMI's < 23.0 kg/m2 is 
healthy for Asians. Further studies are needed to identi今回opti血alBMI range for Asia. 
Word counts: 195 words. 
Key words， body mass血dex，cardiovascular diseases， mortality， prospective studies， Japan 
INTRODUCττON 
Body composition in Asia is different仕omWestern populations. Some repo凶shave indicated that 
Asian populations tend to have a higher ratio of body fat at any given body mass index (BMI) (1， 2). 
Furthermore， recent studies have suggested that the area ofvisceral fat is wider among Japanese than 
in Westem血dividualswith a similar gi此，h(3). Thus， whether it is appropriate to apply Westem 
guidelines to defi.ne obesity in Asian populations is uncertain. The World Health Organization ('明司0)
recommends that opti血alBMI should be lower i且Asianversus Westem populations (4). 
On the other hand，自everalprospective studies conducted i且 Japanand in other Asian countries have 
suggested that not only obese， but also underweight individuals have a high risk of an.cause mortality 
一 182
(5"9)" Several explanations have been proposed to e却 lainhow bei且gunderweight is associated with 
al・阻usemortality， 日uchas (1) the e島 ctofheavy smoking on weight loss (5， 10・12);ω the effect of age 
(older participants are relatively leaner th回 thosewho are middle"aged) (10， 12， 13); (3)ωtal 
cholesterol (TC) is lower in leaner individuals and low TC affects hemorrhagic stroke， c姐 cerand liver 
diseases (14・17);(4) weight loss is often associa旬dwith subclinical diseases (5・15，17，18)"
To di皿inishthe impact of these effects on the relationship between B阻 andmo此alityand to 
understand whether or not Japanese should have a lower optimal BMI than Westemers as proposed by 
the WHO， we exami且edthe association between BMI and death企omal causes and from cardiovasc叫紅
disease (CVD) in a restricted sample of healthy Japanese individuals who were <70 years担 age，who 
had never smoked， whose total cholesterol (TC) levels were not particularly low， and who survived for at 
least 5 years. To our knowledge， the association between BMI and mo此ality血自ucha res凶 cted
healthy sample has not been described. 
MATERIALS AND ME官IODS
The subjects in this cohort study were participants in the Japanese National Cardiovascular Survey 
of 1980， which was conducted together with the annual National Nutrition Survey that uses a similar 
methodology and questionnaire. The standardized procedures used in this survey have been described 
elsewhere (14， 15). All household members aged 30 years or older (up旬 92years) (N = 13，771) were 
surveyed血 300randomly selected census tracts throughout Japan. 
A total of 10，546回dividuals(76.6 percent of 13，771) aged 30 years or older completed the 1980 
base!ine examination (NIPPON DATA80) (14， 15). Among these， we excluded 2 individuals for whom 
information about height was not available， 755 participants with a history of CVD， 16 who did not have 
complete information about confoundi且gfactors， and 849 participants who could not be followed up 
because ofincomplete residential access information after the first surv停 Consequently，we analyzed 
8，924 participants (3，969 male and 4，955 female). 
As previously reported (14， 15)， we identi.fied the participants who had died by computer matching 
data金omJapanese National Vi阻lSta位.sticsrecords， using area， gender， date ofbirth， and death as key 
codes. We obtained permission to use the National Vital Statistics records企omthe Management and 
Coor必且ationAgency of the Government of Japan. Approval was further granted企omthe 
Institutional Review Board of Shiga University ofMedical Science (Nos. 12-18，2000). 
To exami且ethe relationship between BMI and death due旬 alcauses and CVD， participants were 
divided回toseven BMI categories: BMI <18.5 kg/m2， 18.5・20.9kg/m2， 21.0・22.9kg/m2， 23.0・24.9kg/m2，
25.0・26.9kg/m2， 27.0・29.9kg/m2， and三30kg/m2. The distributions of base!ine characteristics across 
BMI groups were gender and age"adjusted using analysis of covariance and logistic regression. 
We estimated the relative hazards (RH) and the 95% confidence血tervals(CI) for all"cause and CVD 
mortality between the BMI strata using the Cox proportional hazards regression model. There were 
no apparent reasons to suggest that the proportionality assumption was inappropriate. We regarded the 
group with BMI 23.0・24.9kg/m2 as a reference. For the entire cohort， we used 2 models to es討血ate
the RH: (1) adjusted for age， gender， smoking， and alcohol consumption， and (2) adjusted for the same 
factors， plus systolic BP， use of antihypertensive medication， TC， and diabetes. Diabetes was defined 
as a non"fasting glucose value::: 11.1 mmol/L色200mg/dL) or a self"reported history of diabetes (19). 
To也皿inishthe e晶 ctsof confoundi且gdue to age， smoki且g，TC， and pre・orco"existing disease on 
mo此ality，we analyzed the data after removing the first 5 years offollow"up among those who had never 
smoked， who were aged <70 years， and who had TC三4.1mmo日J(15). All p"values were based on a 
2"sided level of signi五cance. Data were analyzed using SAS software (version 9.1). 
RESULTS 
Table 1 shows the age" and gender-adjusted relationship between BMI and several CVD risk factors. 
Systolic BP， diastolic BP， and TC were increased with increasing B阻. Similarly， adjusted percentages 
for antihypertensive medi回厄onor having diabetes also increased with血ω'eas血gBMI. In contrast， 
the age"adjusted percent of current smokers declined as B阻 increased. These fin出旦gsweres出ilar担
both males and females (，白tanot shown). 
After 19 years offollow"up， there were 1，718 deaths， among which 607 were due to CVD. Because of 
the limited number of obese血dividuals，we combined B阻:27.0・29.9kg/m2 and B阻と30kg/m2 in旬
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one group for the following analyses. 
Fi郡江e1A shows the RH of a1l-cause mo抗alityacross the BMI groups，血 whicha U-shaped 
relationship between BMI and fatal even飽 isapparent after adjusting for age， gender， smoking，姐d
alcohol consumption status (Model 1). The RH for a1l-cause mortality was higher in the underweight 
ω10del 1， RH=1.39; 95%CI=1.16・1.67)，compared with the reference group. Adjustment for BP， 
antihypertensive medication. TC， and diabetes did not alter this :find血g(data not shown). The RH for 
a1l・伺use姐 dCVDmo此ality(Figure 1 (B)) was the lowest in the participants with BMI between 23 and 
25 kg/m2. Since the relationship between BMI 姐 da1l・阻useand CVD mortality was simil位 between
male and female (data not shown)， we analyzed male and female旬getherin the followi且ganalyses. 
Figure 1 also shows the results after excludi且gthe first 5 years of follow-up and restricting the 
sample to those who never smoked， were aged <70 years， and whose TC level was三4.1mmol/L. Risk 
for both a1l-cause (Figure 1 (C)) and CVD mortality (Figure 1 (D)) was not attenuated in underweight 
血dividuals. The risk increased in participants with BMI三.25kg/m2 and seemed more apparent血this
res位ictedsample of healthy participants than in the entire population. For a1l-cause mo此alitぁeven
血 thisrestricted sa皿pleof healthy participants， those with B島nbetween 23 and 25 kg/m2 had the 
lowest risk of all-cause mo此ality. The risk of death due to CVD was also similar血thisgroup to that of 
the group whose BMI was between 21 and 22.9 kg/m2. 
DISCUSSION 
The results of the present study show that the lowest relative risk for a1l・白usemo抗出.tywas 
associated with a BMI between 23.0 to 24.9 kg/m2. This range was also unchanged when analyses 
were limi飴dto participants who had never smoked， were aged <70 years， had TC孟4.1m血 0l!L， and 
who could be followed up for at least 5 years. 
Several factors might mo必今 therelationship between BMI阻 da1l・伺U田 mo.此ality，especia1lyあr
lower B阻 levels. The e島 ctof weight loss due to smoking (5， 10・12).higher age (10， 12， 13)， low TC 
(14-16.20). and subc1inical conditions which can∞-exist血underweightindividuals (5・15，17， 18) might 
explai且 thehigher mo此alityin lean participants. However， when we restricted our analyses t冶
participants younger than 70 years， who never smoked， had TC ~4.1 mmol/L， and who could be followed 
up for at least 5 years， the relationship between higher a1l-cause mortality and being underweight 
persisted. The data also自howthat those with a BMI between 23 and 25 kg/m2 in this restricted 
sample of healthy individuals had the lowest risk of a1l-cause mor同五思 Thus， we conclude that higher 
mo此alityamong lean participants can not be fully explained by the above mentioned factors. The 
relationship between BMI and CVD mortality was also similarωassociations with a1l-cause mo此ality.
This was consistent with a recent study of Korean men and women who did not have self-reported 
atherosclerotic CVD. cance毛liverdisease， diabetes， orrespiratory diseases at baseline (5). 
Since the WHO de宣nesa healthy BMI as <23 kg/m2血Asianindividuals (4)， data regarding optimal 
B阻 fora1l-cause mortality in Asia包ofinterest. For Western populations， a healthy BMI is de:fined as 
<25 kg/m2. Our study does not support the notion that a lower BMI cut-off value in Asia且 versus
Western populations is warranted because a1l-cause mortality risk does not appear to副島rbetween 
BMI.ranges企om18.5-22.9 and 23.0・24.9kg/m2.. Findings further suggest that risk of death may be 
highest白血dividualswith a BMI <18.5 kg/m2， even for those who fel血 ourrestricted healthy sample. 
We believe that additional studies are needed to properly identi今回 opti皿alBMI range for Asian 
populations that is associated with maximu血 longevity.
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School of Medici且e，Fu.k.uoka， Fu.k.uoka)， Shigey¥止iS泊ω(SecondDepartment of Internal Medicine， 
Sapporo Medical U出versitySchool of Medicine， Sapporo， Hokkaido)， Kiyomi Sakataωepartment of 
Hygiene and Preventive Medicine， Iwate Medical U国versitySchool of Medici且e，Morioka， Iwa旬)，
Yosikazu Nakamura (Department of Public Health， Jichi Medical U回versitySchool of Medicine， 
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Relationship of body mass index (B:MI) with death企omal causes and cardiovascular disease (CVD)血
the unrestricted and restricted sample of healthy individuals. 
仏) Relationship between BMI categories and al cause mortality in the unrestricted sample. 
(B) Relationship between BM1 categories and CVD mortality坦theunrestricted sa皿ple.
(C) Relationship between BMI categories and al cause mortality血 therestricted sample of healthy 
individuals. 
(D) Relationship between BMI categories and al回 usemortality血 therestricted sample of healthy 
individuals. 
RH: relative hazards are adjusted for age， gender， smoking (never， past， current; 1・20，21・40，or 41+. 
cigarettes per day)， and alcohol consumption (never， past， occasional and daily). The BM1 range企om
三23to <25 kg/m2 is used as a reference for comparison with other BMI strata. 
Diamonds and numbers above dia皿ondsrepresented RH. 
Bars represent 95% con五dencei旦tervalsfor the corresponding RH. 
The restricted sample of a healthy individuals is de:fined as participants who had never smoked， were 
aged <70 years， had TC ~4.1 mmolL， and who ∞uld be followed up for mo陀 than5 years. 
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BMI<18.5 18.5:<; BMI<21 21:<;BMI<23 23三BMI<25 2558MI<27 2758阻 .<30 3093MI 
N 604 2209 2348 1891 1073 615 184 
Ag湾(years) mean (SD) 54.1 (15.5) 49.6(13.8) 49.7(12め 49.7(12の 50.1(11.8) 50.8(12.2) 52.5(12.4) 
Gender(%ゐmale) % (N) 58.3% (352) 53.~も (1191) 53.7% (1261) 55.2% (1043) 53.3% (572) 62.8% (386) 81.5% (150) 
Systolic BP (回世Ig) m直也市(SD) 129.0(22.2) 131.2(20.8) 134.9(20.6) 137.1(20.3) 140.4(20.1) 142.4(22.2) 145.0(23.1) 
Diastolic BP (mrnHg) rnean*(SD) 76.4(12.0) 78.0(11.η80.8(11め 82.5(11.η84.7(11.3) 86.4(12め 89.3(13.8
To組1cholesterol (rnmollL) rne組事(SD) 4.51(0.72) 4.63(0.81) 4.81(0.83) 4.94(0.88) 5.07(0.86) 5.09(0.88) 5.24(0.91) 
Hyperte目唱ive合ugs %* (N ofyes) 4.3% (39) 5.3% (118) 9.1% (205) 11.3% (201) 15.6% (159) 15.1% (93) 24.4% (50) 
Di幼時s %* (N ofyes) 5.1% (38) 4.4% (99) 4.3% (98) 5.8% (105) 6.0% (62) 8.4% (49) 10.7% (18) 
Current srnoking %* (N ofyes) 40.9% (233) 35.6% (805) 32.7%σ附 31.7%(605) 29.0% (325) 31.1% (16め 26.4%(26) 
Current alcohol dr恒kiIlg_ %* (N of型的 19.2% (1Q9) 23.2% (527) 25.2% (614) 24.5% (468) 20.6% (231) 19.0% (100) 17.1% (15) 
N: number百ofparticip組包，









































Numberofall cause deaths 
Number ofparticipants 
0.1 0.1 
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子であり、その関連は女性において顕著であったと報告した (TamakoshiK， Toyoshima H， 
Yatsuya H， Matsushita K， Okamura T， Hayakawa T， Okayama A， Ueshima H; NIPPON DATA90 
Research Group. White blood cell count and risk of all-cause and cardiovascular 


























(基準)、1.03 (0. 72-1. 45)、1.10(0.78-1.55)、1.03 (0. 71-1. 50)、1.22 (0. 79-1. 89)、





のRRは2.31 (1. 05-5. 11)で、あった。(傾向f生p値=0.026)
2.白血球数と冠動脈性心疾患死亡リスクとの関連 (Table2) 
対象者全体では、白血球数が最も多い群(9，00ー10，000個/皿3)は最も低い群(4，000-4，900
個/mm3) に比して、統計学的には有意ではないものの高いリスク (RR:2.11(0.86-5.19)) 




































Table 1 Adjusted relative risk侭R)for death from cardiovascular disease according to white blood cel 
count， NIPPON DATA90 
Baseline WBC No.of Person- Age， sex-adjusted Multivariate-adjusted 
count (cells/mm 3) deaths yeαrs RR(95%CI) RR‘(95%CI) 
Overall 
4，000-4，900 58 13155 1.00 (refer~nt) 1.00 I(ref~rent) 
5，000-5，900 86 23987 1.12 (0.80-1.56) 1.03 1(0.72-1.451 
6，000-6，900 82 25000 1.20 (0.86-1.68) 1.10 1(0.78-1.55) 
ス000ース900 57 19474 1.16 (0.80-1.67) 1.03 1(0刀 -1.50)
8，000-8，900 34 11180 1.48 (0.90・2.27) 1.22 l仰.79-1.89)
只000-10，000 24 5723 2.40 |ρ.48・3.90)料 1.86 |ρ. 1_3~3.05)料
IP_-valuefpr trend 0.003 0.074 
Men 
4，000・4，900 26 3859 。 1.00 (referent) 1.00 1 (referent) 
5，000-5，900 43 7824 1.26 1(0.77・2.06) 1.20 1 (0. 73-1.98) 
6，000-6，900 46 9959 1.23 1(0.76・1.99) 1.11 1(0.68-1.83) 
7，000-7，900 29 8522 0.98 1(0.57・1.67) 0.90 1(0.52-1.5刀
8，000-8，900 19 6070 1.28 1 (0.70-2.34) 1.02 1_(0.70-2}j)_ 
9，000-10，000 16 3466 2.19 1(1.16・4.15)料 1.66 ρ.16-4.1旦**
p-vα!lue for trend 0.185 0.710 
Women 
4，000-4，900 32 9296 1.00 (referent) 1.00 両?と両
5，000-5，900 43 16163 1.00 (0.63・1.58) 0.96 1 (0.60-1.53) 
6，000-6，900 36 15041 1.17 (0.72-1.88) 1.13 1 (0.70-1.85) 
ス000ース900 28 10952 1.40 (0.84-2.34) 1.26 1(0. 74-2.13) 
8，000-8，900 15 5111 1.74 (0.94-3.21) 1.50 L(O. 80-2. 82) 
9，000-10，000 8 2257 2.67 ρ.22-5.92)林 2.31 |ρ.05田5.11l_* 
Ip-valuefor trend 0.005 0.026 
-ーAdjusted forαge， sex， BMI at baseline， smoking st，α!tus (never， former， current)， alcohol consumption (never 
Iformer， current)， regular exercise (yes， no)， systolic blood pressure， total cholestel叫 HDL.cholesterol，and 






Table 2 Adjusted relative risk侭R)for death from coronary heart disease according to white blood cel 
count， NIPPON DATA90 
Bαseline WBC No. of Person- Age， sex-α~djusted Multivari，α~te-αdjusted 











































































p-v.α!lue for trend 
‘Adjusted forαge， sex， BMI at bα'seline， smoking st，α，tus (never， former， current)， αrlcohol consumption (never， 






























Table 3 Adjusted relative risk侭R)for death from stroke according to white blood cel count， NIPPON 
DATA90 
Bαseline WBC No. of Person- Age， sex-adfusted Multivariate-α尋問ted







9. 000-10. 000 
























































p-value for trend 
宏
Women 
4，000-4，900 11 9296 1.00 (referent) 1.00 (referer正)
5，000-5，900 20 16163 1.36 (0.65-2.85) 1.41 (0.67・2.98)
6，000-6，900 15 15041 1.47 (0.67-3.21) 1.54 (0.69・3.40)
7，000-7，900 14 10952 2.10 (0.95-4.65) 2.04 (0.90・4.62)
8，000・8，900 9 5111 3.12 (1.29-7.51)料 3.00 (1.21・7.40)料
9，000・10，000 3 2257 3.06 (0.85-11.1) 2.83 (0.77・10.4)
p-vαrlue for trend 0.004 0.008 
‘Adfusted forαge， sex， BMIαtbαseline， smoking status (never， former， current)， alcohol consumption (never， 
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Abstract 
Aim: Lit1e is known about白 prognosticvalue of q wave abnormality for cardiovascu1ar disease (CVD) in resting 
e1ectrocardiogram (ECG) of Japanese general popu1ation with e甜 eme1y10w incidence ofmyocardial infarction. 
Methods: We followed 8，339 participants without pぉtand present history of CVD for 19 ye釘s.The 
multivariate-叫ustedhazard ratio (HR) of q wave abnormality for CVD mortality was estimated by th巴 Cox
proportional hazards model. 
Results:百1emu1tivariate-叫justedHR of composite findings of moderate or severe q wave abnormality was 1.75 
(95% confidence恒terval(CI):0.97・3.17)for mortality due to CVD血 d2.97 (95%CI: 1.43・6.16)due to heart diseases. 
百1emu1tivari蹴・叫ustedHR of mi1d abnormality for mortality from heart diseases wぉ1.95(95'l-もCI:1.00-3.81). 
The re1ationship between moderate and severe abnormalities and mortality from CVD was unchanged when the 
participants wi由 S下Tchanges and high amplitude R waves were exc1uded and when the participants wer巴divided
by the presence ofmajor CVD risk factors such as hypertension. Q wave abnormality w箇 notassociated with the risk 
ofstroke. 
Conclusion: Moderate or severe q wave abnormalities釘'eprominent and important predictor for mortality due to 
CVD and heart disease in Japanese genera1 popu1ation without CVD history. 
Key words: hazard ratio， cardiovascu1ar diseases， heart diseases， cohort幻udy
Running title: Prognostic value of q wave for CVD mo此a1ity
Introduction 
百1eresting e1ec凶 cardiogram(ECG) abnormalities such笛 qor ST-T wave abnormality c1assified by Minnesota 
code (MC) have consistently been associated wi也 anincreased risk of al1 cause mortality and CVD d目白， w叫i白 most
studies repo此inga doub1ed re1ative risk 1ト-3
Q wave in resting ECG isconsidered a笛sa sign ofo叫1dmyoc紅d“ia叫1i泊nfa釘rction4子4.Previous studies assessed the risk of q 
wave abnormality among血egeneral popu1ation 1.2，5ぺhowever，lit1e is known about the prevalence or prognostic 
va1ue of q wave abnormality in the non-Westem g巴neralpopu1ation suchぉ Japanesewi仕1extreme1y 10w incidence of 
myocardial infarction. 
In the previous studies performed in白ecommunity， abnormality of q， ST，血dT wave， 1eft bund1e branch b10ck 
(LBBB)血 dhigh amp1itude R waves were categorized into major or minor abnormalities to出sess白 riskfor CVD 
or coron町 heartdisease (CHD) 7へ血don1y a fl巴wstudy邸 essedq wave abnormality by grade ofMC respective1y 
1，5百1eassessment of q wave by grade is necessary to determine whether even a smal1 q wave of the individual in也e
community without history of cardiac event would be a predictor for CVD. Moreover， a question remains whether the 
risk of q wave abnormality on CVD and its subtypes are independent from S下Tabnormality and high amplitude R 
waves or not. 
To investigate the indep回 dentprognostic valu巴ofq wave for mortality due to CVD and its subtypes， we analyzed 




We used da包企om血eNational Integrated Project for Prospective Observation ofNon-communicable Diseases and 
its Trends in the Aged， 1980οI)JpPON DATA80). Details of the study have been desぽibedelsewhere 与15.In血is
survey， 300 areas were selected by 甜atifiedrandom sampling based on the national ∞:ns山泊 1975.All residents 
aged 30 ye釘'sor older白血ese紅巴笛wereenrolled，血da to凶 of10，546 people participated面白es町vey(response 
rate: 76.6%). Ac∞rdingly， these p副 icipantswere∞nsidered to be reasonably representative of the Japanese 
population. 
h也isはudy，we enrolled 8，339 p釘ticip佃lts(3，694 male and 4，645 female) who were企出企'OmCVD history， a出al
fibrillationゆ仙meso臼 Code(MC)，8・3)，Wolff-Parkinson-White syndrome (MC， 6-4・1)，and complete LBBB (MC， 
7・1).
Case identification 
To determine causes of d曲.tha食.er19 ye釘'Sfollow up， we used the National Vital Statistics database of Japan with 
perr凶ssionofthe Management and Coordination AgencぁGovemrnentof Japan.百leunderlying回.usesof death were 
coded according to也e9曲IntemationalClassi貨cationofDisease (lCD-9)血roughthe end of 1994 and the 10由
Intemational Classification ofDisease (lCD-10)企omthe beginning of 1995.百ledetails ofthe disease classification 
h白epresent study was previously reported 16.17，血d血ename ofthe diseases according to the classification of 
ICD・9and・10are shown恒Table-l.CVD (ICD 9 code: 393 to 459)， s甘'Oke(lCD 9∞de: 430 to 438)，祖dheart 
disease (ICD 9 code: 393 to 398， 410 to 414， 415 to 429) were identified. Approval for由is銑udywぉ ob包ined企om
the Institutional Review Board of Shiga UniversiザofMedicalScience (No. 12-18，2000). 
Baseline examination 
Inforrnation on history of CVD， diabetes， medication for hypertension. and the habits of smoking and企inking
were obtained企ominterviews by public health nurses. Blood press町.ewas measured after five minutes' rest by 
仕組問dpublic health n町sesat each public health center using a幻自ldardmぽcurysphygmom血 ometer.Serum total 
cholesterollevels were determined in a laboratory (Osaka Medical Center for Health Science and Promotion) under 
the quality con仕01program ofthe Center for Disease Con仕'01and Prevention in the United States 18. Casual glucose 
concen住ationwぉ measuredby the cupric-neocuproine me血od19. Original glu∞se values obtained by the 
cupric-neocupro恒emethod were converted to血oseofthe glucose-oxidase method， which is currently the standard， 
by use of an equation reported by the same laboratory 20. 
As旬ndard12・leadECG w俗 recorded恒也E 叩pineposition. Each ECG w笛 codedindependently by two 
researchers according to the Minnesota Code， which was developed to document significant ECG pa伽 mchange 
using objective comp訂isonrules 21. Codes in agreement were accepted， whereas codes泊 disagreementwere 
adjusted by a panel of epidemiologists血 d伺rdiologistsl6.Particip血包weredivided into伽 eecategories according 
to q wave abnorrnality gradeぉ follows:q wave norrnal， mild q wave abnorrnality (MC， 1・3)，and moderate or 
severe abnoIDlality例C，1・1血 d1・2).Moderate and severe abnorrnalities were included泊onegroup because the 
numberofp釘恥ipantswith moderate or severe abnorrnality was small. 
Dia伊 osisfor the presence ofhypertension was systolic blood press町e三140mmHg or diastolic blood press町'e~
90mmHgorc町rentmedication for hypertension 22. Because血emost of the participants were not fasted when血e
baseline survey was conducted， we defined hyperglycemiaぉ casualglucose level三140mgldl or白epresence of 
history of diabetes melli加S23.Diagnosis for白epresence of hyperlipidemia was defmed as serum to凶 cholesterol三
200 mgldl 24• 
Statistical Analysis 
To comp釘'ebaseline characteristics between the p副 icip佃.tsw抽 andwithout q wave abnoIDlality， we used 
analysis of varlance or白echi-square飴st.Age叫justmentw笛 perforrnedby analysis of covarlance for con血uous
V釘iables.
We used the Cox proportional hazards model for estimating the hazard ratios (HR) of the presence of q wave 
abnorrnality for CVD mortality and its四btypes(s仕okeor heart disease). In the model， we included唱eat蜘 dy
en町"sex， body m蹴 index(BMI)， systolic blood pressure， serum total cholesterol， smoking (c町rentor 
non-current)， alcohol合泊king(c町rentor non-c町 ent)，血d曲epresence ofhyperglycemia as confounding factors. 
F町曲er阻 alysisw笛 pe巾，rrnedafter exclusion for ST d叩，ression(MC， 4・1t04・4)，Twave油norrnality(MC， 5・1
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to 5-4)， 血 dhigh amp1itude R waves (MC， 3-1 ω 3子-3勾)企from也恥es鈎o町凹c∞巴 P仰op凶叫山a副tio叩n3•2
Whe巴聞nwe divided the participants a低cc∞or凶din暗gtωo血epresence of hype釘rt旬e叩n回l凶si由ぬon民l， hype釘r!以~yc伺em凶E岨ia丸， 叩 d hy叩pe剖rli刷pμidem凶ia亀， 
simi1ar analysis was performed. 
Results 
Baseline Characteristics 
The base1ine characteristics of the participants wi也 andwithout q wave abnormality for both sexes are shown in 
Tab1e 2.百lenumber of study participants with rni1d q wave abnormality comprised 62 (1. 7 %) men血 d46 (1.0 %) 
women.τbe number of由 dyparticipants with moderate or severe q wave abnormality comprised 23 (0.6 %) men 
(moderate: 14， severe: 9) and 13 (0.3 %) women (moderate: 10， seve問:3). Age and也epぽcen匂gesof the presence 
ofhistory of diabetes and hyperg1ycernia were significant1y higher面thosewith q wave abnormality for bo血sexes.
Systolic b100d pressure，血epercen旬gesof hypertension and medication for hypertension， and serum tota1 
cho1estero1 were hi位erin those with q wave abnormality in men. Casual glucose 1eve1 was higher泊由osewith q 
wave abnormality in women. A1though age-adjus回 entsli酔t1y副 enuatedthese re1ations， most re1ations rem血 ed
statistical1y significant. 
Risk of q wave abnormality for CVD mortality and its subtypes 
There were 1578 dea由samong al1 of the p釘ticipants，inc1uding 544 deaths due to CVD， 257 deaths due to al1 
姐'Okeand 257 deaths due ωheart diseases. 
Tab1e 3 shows age-adjusted and mu1tivariate-a司justedHRS for CVD death and cause-specific moはality.On the 
who1巴，出eage-a匂ustedand multivariate-adjusted HRS were almost the sameぉ de抽企omCVD血 dits subtypes. 
Among the participants wi血moderateor severe q wave油normality，由emultivariate-adjusted HR for CVD death 
compared to those without q wave abnormality was 1.79 (95%CI: 0.87・3.65)泊menand 1.69 (95o/oCI: 0.54・5.29)in 
women. Since there wぉ noapparent interaction between sex for CVD mo坑alityor its subtypes， we combined men 
血 dwomen. For overal1 participants， the HR of moderate or s巴vereq wave abnormality w箇1.75 (95%CI: 
0.97・3.17)for death due to CVD， 0.48 (95%CI: 0.12・2.00)due to s甘oke，2.97 (95%CI: 1.43・6.16)due to heart 
diseases. 
百lemultivariate-adjusted HR ofthe particip釦.tswi白rni1dq wave abnormality for CVD dea也 comp卸 dto血ose
without q wave abnormality w笛1.27(95%CI: 0.60・2.71)in men and 1.87 (95%CI: 0.92・3.80)泊 women.For 
overal1 participants， the HR of rnild q wave abnorma1i勿was1.50 (95%CI: 0.90・2.51)for death due to CVD， 1.05 
(95%CI: 0.43・2.56)dueto 位。ke，1.95 (95%CI: 1.00-3.81) due to heart diseぉes.
For al1-cause mortality，血emu1tivariate叫justedHRS of moderate or severe q wave abnormality and rni1d q wave 
abnormality were 1.62 (95%CI: 1.05・2.50)，and 1.28 (95%CI: 0.92・1.80)respective1y. 
After we additional1y exc1uded the participants wi也 comp1eteA-V b10ck (MC， 6・1)，right bund1e branch b10ck 
(MC， 7・2)，and persistent ventricu1ar rh戸hm(MC， 8・2)，the HRS and 95%CIs of moderate and severe q wave 
abnormality was 1.87 (95%CI: 1.03-3.38) for CVD mortality，血d3.20 (95%CI: 1.55・6.63)for heart disease 
mo此ality.Simi1ar1y，也eHRS of mi1d q wave abnormality for CVD and he副 diseぉemo此alitywぉ1.47(95%CI: 
0.86-2.51) and 1.82 (95o/oCI: 0.90・3.70)，respective1μ 
Risk of q wave abnormality after exclusion of other ECG abnormalities 
As shown恒也eTab1e 4，也emu1tivar加e・adjustedHRS of moderate or severe q wave abnormality for mo此ality
企omCVD and h回rtdise箇巴swere significantly e1evated even when也eparticipants wi也 STdepression， T wave 
abnormality回 dhigh amp1itude R waves were excluded. In也巴 similaranalysis，出emu1tivariate叫 justedHRs of 
mi1d q wave abnormality were almost白 same，however， the re1ationship w笛 notstatistical1y significant. 
Risk of q wave abnormality according to the presence of major CVD risk fadors 
Tab1e 5 shows age-adjusted and mu1tivariate-adjusted HRS for CVD dea白血dheart dis回semo削 itya∞ording 
to白eq wave abnormality when the participants w釘'edivided by血epresence of hypertensioD， hyperg1ycemia，佃d
hyperlipidernia， respective1y. For mortality from stroke， we did not perform由efur血erana1ysis because由erewぉ
no signi自国ntre1ationship between q wave出normalityand mortality企om甜okeafter the mu1tivariate adju鈎羽田t
ぉ shownin Tab1e 3 and 4. Among most ofthese subgroups，出eHRS of moderate or sevぽeq wave abnormality for 
mortality from CVD田 dheart diseases were significant1y e1evated， and those of mild abnormality were e1evated 
d也oughthe re1ationship did not reach to statistical1y signifi回目e.
199 
Discussion 
O町蜘dypresented血erisk 'Of q wave abn'Onna1ity by grade 'Of MC f'Or CVD m'Orta1ity and its subtypes am'Ong 
Japanese genera1 p'Opulati'On wh'O釘e企'e企'OmCVD hist'Ory. Alth'Ough血epreva1en∞'Of m'Oderate and severe q 
wave油n'Onna1itywぉ l'Ow(0.4%)，血esignific血t恒聞紙'OfHRS w笛'Observedam'Ong血eparticipants with 
m'Oderate血dsev町eq wave abn'Orma1ity f'Or heart diseaSe m'Orta1ity. The HRS 'Of m'Oderate and severe q wave 
abn'Onna1ity f'Or m'Orta1ity企omCVD and heart disease w町ea1s'O significantly elevated when the participants with 
ST， T wave abn'Onna1ity and high amplitude R waves were excluded. Furthenn'Ore， when由eparticipants were 
divided int'O the subgr'Oups according t'O the presence 'Of hypertensi'On， hypergly∞:mia，血dhyperlipidemia， the HRS 
'Of m'Oderate and severe q wave abn'Orma1ity f'Or m'Orta1ity due t'O CVD and he副 diseasewere a1s'O consistently 
elevated. Q wave abn'Onna1ity was n'Ot ass'Ociated with the risk 'Of str'Oke m'Orta1ity. 
Previ'Ous瑚 diesrep'Orted血atmaj'Or q wave abn'Onna1ity (MC， 1・1)predict a11 cause and CVD m'Orta1ity 2. 
H'Owever， few studies rep'Orted the risk 'Of q wave abn'Onnality by grade. R'Ose et a1 rep'Orted血atage-adjusted 
c'Or'On紅yheart disease m'Orta1ity became higher acc'Ording t'O血egrade 'Of q waves in their five-year f'Ol'Ow-up study 
S， but they did n'Ot assess the multivariate・adjustedHR 'Of q wave abn'Onna1ity. 
O町錦udyis白，efrst rep'Ort which presented the risk 'Of q wave by grade independent企omb'O血 ECG
abn'Onna1ities suchぉ ST-T abn'Onna1ity血 dhigh amplitude R waves and '0由erCVD risk fact'Ors. Previ'Ous由 dy
rep'Orted血ateven min'Or S下Tabn'Onnalities were ass'Ociated wi也 increasedl'Ong-t回 nrisk 'Of m'Orta1ity 'Or incidence 
due t'O 甜'Oke，CHD，血dCVD 3，26. As we rep'Orted previ'Ously， high le食 Rwaves are ass'Ociated wi血 CVD
m'O巾liザS.Acc'Ordingly， we excluded the participants with ST -T wave abn'Onna1ity血 dhi酔 amplitudeR waves t'O 
assess the risk 'Of q wave abn'Onna1ity independent企'Om'O由erECG abn'Orma1ities.百leparticip血，tswi由 m'Oderate'Or 
severe q wave abn'Onna1ity sh'Owed血esi伊 ificantincrease 'Of HR f'Or CVD血 dheart disease even when ST -T 
wave abn'Orma1ity and high ampli旬deR waves were excluded. P∞ple恒也ec'Ommunity wi也 MCl・1担 dMC1・2
are considered t'O be high risk gr'Oup f'Or death due t'O CVD 'Or heart diseases reg紅dless'OfSτ:. T change and hi由R
waves， and sh'Ould be under search f'Or detennining specific eti'OI'Ogies. 
百lerisk 'Of世leq wave abn'Onnality was assessed acc'Ording t'O也epresen∞'Of由r∞ maj'OrCVD risk fact'Ors. 
Essentia1ly， m'Oderate 'Or severe q wave abn'Onna1ities were ass'Ociated wi曲 therisk 'Of m'Orta1ity due t'O CVD 'Or heart 
diseases regardless 'Of the presence 'Of白reem勾'OrCVD risk fact'Ors. Vast maj'Ority 'Of abn'Onna1 q waves紅edue t'O 
my'Ocardia1 infarcti'On， but a signi宣cantnumbers are due t'O 'Other伺usessuch笛 cardi'Omy'Opathy，chr'Onic 'Obstructive 
lung disease4回 df'Ound恒 p副阻岱叫也nephr'Op柏戸.ECG scr∞ning is as回ple，inexpensive and widely available 
test c'Ompared t'O the v副'Ouskinds 'Of spec凶ctests t'O screen pe'Ople wi白血'Osediseases泊∞mrnunities.M'Or，ω，ve巳
ECG is able t'O increase血epredictive va1ue f'Or identi今ing泊dividua1sat hi酔-riskf'Or CVD血 dheart dise蹴
m'O司a1ityin additi'On t'O classic CVD risk fact'Ors. 
τ'he participants 'Of出 sstudy were企'Oma nati'Onwide c'Oh'Ort stud払血d白eywere selected by a stratified rand'Om 
sa血斜面gmeth'Od. Acc'Ordingl~ん the results 'Of血epresent study w'Ould apply t'O the genera1 Japanese p'Opulati'On. 
Furthenn'Ore，由ep副 icip血，tsin '0町 studywere 'Observed f'Or 19 years， which is a l'Ong f'Ol'Ow-up peri'Od血 d
increases the va1ue 'Of 'Our study substantia1ly. 
One 'Of白elimitati'Ons 'Of '0町 studyis也atthe number 'Of由ep紅白ipantswi血 qwave abn'Onna1ity was sma11. 
Acc'Ordingly， we c'Ould n'Ot divide the participants int'O血reeq wave categ'Ories (MC， 1・1，1・2，andl-3)血 dassess the 
risk 'Of q wave abn'Onna1ity acc'Ording t'O也esubtypes 'Of s位oke'Or heart diseases respectively. And we c'Ould n'Ot 
investigate the pr'Ogn'Ostic 叫 ue'Of mild q wave abn'Onna1ity su伍ciently泊 this蜘 dy.Sec'Ondly~ MC w笛 c'Odedby 
visua1 reading in 'Ourはudy.C'Omputerized ECG ana1ysis is rep'Orted血atit appears superi'Or t'O visua1 reading t'O 
better reliability 28. H'Owever， ECG reading 'Of this study was perf'Onned under the best standardized qua1ity c'Ontr'Ol 
in 1980.百曲d，we c'Ould n'Ot笛sessthe risk 'Of q wave abn'Orma1ities acc'Ording t'O the lead in which q waves existed 
t'O eva1uate their clinica1 meanings because there is n'O data c'Oncerning ab'Out the lead at也ebaseline s町四匹
ln conclusi'On， m'Oderate 'Or severe q wave abn'Onna1ity is ass'Ociated wi血 elevatedrisk f'Or m'O此a1ity企omCVD'Or
heart diseases indep四dent企om'Other ECG changes am'Ong血eparticip血 tswith n'O CVD hist'Ory. Alth'Ough the 
preva1ence 'Of q wave abn'Onna1ity is n'Ot high am'Ong the particip血，tswith'Out hist'Ory 'Of CVD恒 c'Ommunities，q 
wave abn'Onna1ity is prominent佃 d回p'Ortantpredict'Or f'Or CVD and heart disease m'Orta1ity. 
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Table 1. Definition of cause of death (ICD 9 or ICD10↑codes ) 
Causes of Death 
Chronic rheumatic heart disease 
Hypertensive disease 
Ischemic heart disease 
Diseases of pulmonary circulation 
Other forms of heart disease 
Cerebrovascular disease 
Diseases of arteries， arterioles， and capillru 
Diseases of vein and lymphatics，組d





















十1CD9 and 1CD 10 means the 9th or 10也IntemationalClassification of Diseas 
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Table 2.Baseline characteristics ofthe pa同icipantsaccording to the q wave abnormali旬:NIPPON DATA80， 1980・1999，Japan
p 
qwave 
































































Histol)' of diabetes mellitus (%)~ 
Systolic blood pressure (mmHg)↑ 
Diasto1ic blood pressure (mmHg)↑ 
Hypertension (%) ~ 
Medication for hypertension (%) t 
Serum total cholesterol (mgldl)↑ 
Hyper1ipidemia (%) ~ 
Glucose (mgldl)↑ 
Hyperglycemia (%) ~ 
Smoking(%n 
Alcohol drinking (%)t 
Women 
N 4586 46 13 
Age (y官釘s)↑ 50 土 13 57 土 14 65 土 13 
Body mass index (kglm2)↑ 22.8 土 3.3 23 土 4 24.4土 4.6
Hisω1)' of diabetes mellitus (%n 2.0 2.2 15.4 
Systo1ic blood pressure (mmHg) t 133 土 21 139 土 21 142 土 33
Diasto1ic blood pressure (mmHg)↑ 79 士 12 82 土 1 84 士 17
Hypertension (%) ~ 39.6 50.0 53.8 
Medication for hypertension (%) ~ 37.3 45.7 53.8 
Serum加旬1cholesterol (mgldl)↑ 190 土 34 199 土 34 202 士 50 
Hyper1ipidemia (%) ~ 36.0 43.5 46.2 
Glucose (mgldl)↑ 99 土 28 116 土 78 128 土 58
Hyperglycemia (%) t 5.7 8.7 23.1 
Smoking (%n 8.7 15.2 0.0 
Alcohol drinking (%)t 20.3 8.7 30.8 
Values located after the mark，:I indicate standard deviation.↑analysis of variance. t chi-square test. 
(1-3・)or(1・1・)+(1・2・)indicates ECG codes classified by Minnesota Codes. 
Hypertension; systolic blood pressureミ140mmHg andlor diasto1ic blood press町宮ミ 90mmHg andlor cuπent medication for hypertension. 
Hyperlipidemia; total cholesterolミ200mgld1. 
















Table3. Risk of q wave ab目。rmalityfor CVD mortality and its subtypes: NIPPON DATA80， 1980-1999， Japan 











































































Age-adjusted hazard ratios 





















































Mo由Iity(1 000 person-years) 
Age-adjusted hazard ratios 
Mu1tivariate-adjusted h位 ardratios 
Men and Women 
N 8195 108 36 8195 108 36 
Personヴearsoffollow-up 142920 1702 478 142958 1702 478 
Case 517 15 12 250 5 2 
Morta1ity (/1000 person・ye回) 3.62 8.81 25.11 1.75 2.94 4.19 
Age-也djustedhazard ra説明 1.00 1.49 (0.89-2.50) 2.61 (1.47-4.65) * 1.00 1.00 (0.41・2.44) 0.86 (0.21・3.46)
Mu1tivariate-adjusted hazard r甜os 1.00 1.50 (0.90-2.51) 1.75 (0.97・3.17) 1.00 1.05 (0.43・2.56) 0.48 (0.12・2.00)
Va1u白血par四白隠esindicate 95%ωn白denceinterva1 of hazard ratios. The mark，ヘ血dica飽sstatisi恥alysi閉ifiωntdiffe四nceω佃paredω血ereference. 
百lea伊-a司凶tedh包ardr温io:血egrade of血eq wave abnonna1ity and age at sωdyen町 wereentered in the model. Sex was a1so included血血ernodelwh岨 weestimated overa1l h位置dratio. 
百lemu1tivariate-adjus凶 hazardratio: the grade of白 qwave abnorma1ity， age at s個々田町， systolic blood pressur官，bodyrn間血d回， serum tota1 cholestero~ smokinιa1cohoI drinking， 
and血lepresen閣 ofhypergiycemia (同.uco民主 140rng/d.l andlor也沼野田enceof history of d泊:betesmellitus) were entered白血emodel. Sex was a1so inc1uded白血emodel when we estimated 0崎 ralh位 ardratio. 





3.96 (1.95・8.03) '" 













T圃ble4. Risk of q wave abnormality ror CVD mor旬lityand its subtypes when the participants with ST depression， T wave abnormality，曲目dhigb ampli佃deRwav田 wereexcluded: 
NIPPON DATA80.1980・1999.J8Dan
CVD S甘'oke H伺rtDis伺ses
q wave q wave q wave 
normal mild moderate or severe normal mild moderate or鈎ve同 normal mild moderate or鉛問問
。ヨ企 (1・1・}t(1・2・) (1-3・) (1・t・肘{I-2・) (1・3・) (1-1・}t(1-2-)




Mo由Iity(1 000 person-y'ω15) 3.02 
Age叫 ustedh回附atios 1.00 







ST depression， Twave ab圃ormalitya回dhighampli佃deR wave excluded 
N ß~ n 
Person-years offollow-up 112095 1191 
Case 320 7 
Mo由 lity(110∞person-years) 2.85 5.88 
Age-adjusted hazard ratios 1.00 1.15 (0.54-2.44) 
















































Values in p釘en出回esindicate 95% confidence interval ofhazard ratios. The mark，大indicatesstatisitically signi自cantdifference compared to the reference. 






































組 d由epr唱senceofb界指rgly'何 mia(g1ucωe亙140mg/dl and/or由epresem渇 ofhistoryof diabetes町lelitus)were entered in the model. Sex w富salso included in the model when we笛timatedover百1hazard ratio. 
(1・3・)or(1・1・}t(I-2-)indi回出ECGωd田 clasi日edbyMinn田岨C“国側S)
ST depression: MC 4-1 -4-. T wave abnormality: MC 5・1-5-4. high ampli伽deR waves: MC 3・1-3-4




nonnal 田辺d moden出町田vere normal mild moderateor時vere
(1・3・) (1・ト}+(1・2・) (1・3・) (1-1・ト(l・2・)
Hyp冒祖母on(-) (N:4671) 
N 4611 47 13 4611 47 13 
Per田n-y'軒目。ffollow-即 83232 847 192 83232 847 192 
case 123 4 3 69 3 2 
Mo.血且司Y(11∞o person-y'曲目) 1.48 4.72 15.63 0.83 3.54 10.42 
Age-adj凶tedhazard ra且os 1.00 2.23 (0.82-6.04) 5.06 (1.59・16.14)・ 1.00 2.97 (0.93・9.46) 5.58 (1.34-23.20)・
M叫uvariale-adj田tedhazard raaos 1.00 1.76 (0.64-4.82) 4.99 (1.56・15.95)・ 1.00 2.25 (0目70-7.28) 5.62 (1.34-23.50)・
Hyp副田5ion(+) (N :3668) 
N 3584 61 23 3584 61 23 
P町田n-y曲目。ffollow-up 59688 855 286 59688 855 286 
Case 394 11 9 171 6 6 
Mo血且町y(11000 P町田，n-y臨 5) 6.60 12.86 31.48 2.86 7.02 20.99 
Age-adjl皿edhazard raaos 1.00 1.35 (0.74・2.45) 2.17 (1.12-4.21)・ 1.00 1.77 (0.78-4.01) 3.52 (1.55・7.98)・
M叫匝vari圃e-adjustedhazard目白s 1.00 1.38 (0.75・2.52) 1.59 (0.80-3.17) 1.00 1.81(0.86-4.12) 2.74 (1.17-6.41)・
崎戸喝Iyc血血(・)(N:6283) 
N 6194 69 20 6194 69 20 
P田 on-y田r8of follow-up 109575 1186 292 109575 1186 292 
Case 297 7 8 141 3 5 
Mo血Iity(11000 P宮田n-y国語) 2.71 5.90 27.40 1.29 2.53 17.12 
Age-叫j回叫hazard四亘08 1.00 1.72 (0.81・3.64) 3.37 (1.66-6.85)・ 1.00 1.54 (0.49-4.83) 4.46(1.81・10.99) • 
M凶uvariate-adj凶叫ha坦rdralios 1.00 1.59 (日目75・3.37) 2.54 (1.19・5.39)・ 1.00 1.45 (0.46-4.56) 3.43 (1.32-8.89)・
Hyperg駒田ia(+)(N:2056) 
N 2001 39 16 2001 39 16 
P町田，n-y，園周offollow-up 33345 516 186 33345 516 186 
C畠e 220 s 4 99 6 3 
Mo曲目ty(11000 P町田n-y田島) 6.60 15.50 21.51 2.97 11.63 16.13 
Age-叫j田tedha且rdraaos 1.∞ 1.22 (0.60-2.48) 1.68 (0.62-4.53) 1.00 2.32 (1.01・5.35) 3.02 (0.95-9.55) 
M叫匝variate-adjusted凶坦rdrali08 1.00 1.37 (0.67-2.82) 1.26 (0.46・3.46) 1.00 2.52 (1.09-5ι6)・2.41(0.74・7.79)
HYJ耳目pid田 ia(・)(N:5494) 
N 5410 63 21 5410 63 21 
P町田n-y個目。ffoUow-up 94128 1021 282 94128 1021 282 
Case 310 6 4 143 6 3 
Mo由Iity(/1000戸田on'ヴ目指) 3.29 5.88 14.19 1.52 5.88 10.64 
Age-科目凶edha坦 d抽出 1.00 0.92 (0.41・2.08) 1.97 (0.73・5.28) 1.00 2.07 (0.91-4.71) 3.28 (1.04・10.31)・
M叫I1var泊le-adjustedha四rd四厄05 1.00 1.06 (0.47・2.39) 1.29 (0.47-3.56) 1.00 2.19 (0.95-5.03) 2.62 (0.81・8.48)
Hyperlipid田且(+)(N:2845) 
N 2785 45 15 2785 45 15 
P町田'0.・y闇"Soffollow-I平 48792 681 196 48792 681 196 
case 207 9 自 97 3 5 
Mortality (11000 P町田n-y曲四) 4.24 13.21 40.81 1.99 4.40 25.51 
A~争adjustedhazard悶担。s 1.00 2.50 (1.28-4.88)・3.19(1.55-6.55)・ 1.00 1.85 (0.59-5.84) 5.14 (2.05・12.89)・
M叫.u'四d国e-ad戸stedha且rdraaos 1.00 2.33 (1.19-4.56)・2.35(1.09-5.06)・ 1.00 1.67 (0.53・5.28) 3.96 (1.51・10.39) • 
Values in parentheses恒也回e95%回nfid回目血t町valofhazard rRÛos. 百e mark，・.担d国I自民血S1世田且ysi~温伺nl 皿田苗e ∞田pared10血erefc町四回.
Diagnosis for也epr'自国民of旬阿国sion:sys加Hcbl00dp間四回孟 140皿mHg血d/ordi回 olicbl∞dpr白血田主90皿皿Hg皿d/or田町田t皿edicalionfor旬p岡田昌佃
Dia岡田isfc町也epr，白回目。fh'河町~v，時田ia; blood田且ar~ 140田wclland/or the pr出回目。fhisto町 ofdiab副首皿e出回
Diagnosis for the pres回目。f防perlipidemia:10凶 cho1岡町01~200mwcll目
Tbeage・adjustedhazard raao:也.egrade of q wave abnonnali私自x，担d喝eat血 dy田町W開国tered白血em，“e1.
τbe皿叫包四riate-ad同凶hazard帥 0:也.egrade of q W8ve必normality.田x，喝.eat蜘 dy田町y，野副olicblood pre宮町，body皿郎副民間U皿10包1choles町 01，


















































脳卒中 高血圧 脳卒中 高血圧
なし あり なし あり なし あり なし あり
(8)60歳未満
観察数 2199 559 1883 875 2676 719 2348 1047 
観察人年 4∞85 10144 34412 15817 49918 13300 43811 19407 
全脳卒中
死亡数 26 s 22 12 20 5 11 14 
.HR(95%CI) 1.00 1.1只0.53-2目69) 1∞ 1.10(0.54・2.27) 1.00 0.74(0.27-2.00) 1.00 3.18(1.42・7目11)
..HR(95%CI) 1.00 1.30(0.57・2.96) 1.00 1.03(0.50・2.14) 1∞ 0.72(0.26-1.95) 1.00 3.06(1.37・6.86)
...HR(95%CI) 1.∞ 1.31(0.57-3∞) 1.00 1.04(0.50・2.16) 1.00 0.65(0.24・1.78) 1.00 3.41(1.49・7.81)
(b) 60歳以上
観察数 654 174 559 269 852 204 749 307 
観察人年 8720 2355 7514 3561 12881 2937 11233 4585 
全脳卒中
死亡数 89 16 63 42 75 22 71 26 
.HR(95%CI) Iω 0.58(0.34-1.00) 1.00 1.50(1.01-2.23) 1.∞ 1.42(0.88-2.30) 1.00 0.81(0.52・1.28)
.'HR(95~骨CI) 1.00 0.58(0.3牛1.01) 1.00 1.52(1.02-2.2η 1.00 1.54(0.95・2.50) 1∞ 0.76(0.48-1.20) 
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Abstract 
Afi回世lyhist'Ory 'Of s甘okeseems to be related with increased risk 'Of甜'Okeal白'Ough由erelationship is not always 
significant. Increased risk 'Of s回 keis 紺onglyass'Ociated with hypertensi'On， which might be als'O邸'Ociatedwi也
far凶lyhist'Ory. H'Owever， investigati'Ons int'O the relationship between far叫lybist'Ory 'Of hypertensi'On and str'Oke 
m'Ortality are scarce. We investigated whether a far凶lyhistory 'Of甜'Okeand白at'Ofhypertensi'On evaluated using a 
simple questi'Onnaire c'Ould predict str'Oke m'Ortality in Japanese. 
We'Obta泊edp釘回包1hist'Ories 'Ofstr'Oke and 'Ofhypertensi'On企om8，037 rand'Omly selected general Japanese 
with'Out hist'Ory 'Of cardiovascular disease and f'Ol1'Owed them f'Or 19 y回rs.百lemultivariate adjusted hazard rati'Os 
。fRs)forto凶柑okemortality， in甘a-cerebralhem'Orrhag巴m'O託alityand f'Or cerebral infarcti'On m'O此alityacc'Ording to 
farnily hist'Ory were estimated using the C'Ox pr'Oporti'Onal hazards m'Odel. 
The prevalences 'Of farnily histories 'Of str'Oke and 'Of hypertensi'On were 20.6%回 d31.1民 respectivel罫 Afamily 
hist'Ory 'Of str'Oke w箇 n'Otrelated t'O t'O飽1s甘'Okemortality， in甘a・cerebralhem'Orrhage m'Ortality 'Or t'O cerebral infarcti'On 
mortality. Meanwbile， a fi包nilyhistory 'Of hypertensi'On was positively related t'O t'Otal str'Oke m'Ortality am'Ong w'Omen 
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aged les也回60years and men昭ed60 or more years (women: HR = 3.41， 95%CI: 1.49 -7.81; men: HR = 1.50， 
95o/oCI: 1.00 -2.24) even after adj山田.entfor systolic blood press田e.
h∞nclusion， a family history of stroke could not predict total stroke mo目ality.However， a family history of 
hypertension might predict an increased risk for to凶 stroke.
Key words: f1創凶lyhistory，自oke，hypertension， stroke mo此ality，epidemiology 
Iotroduc“00 
One ofthe s泊lplestways to determine whether individuals have a potential genetic risk for diseむes，even in 
developing co回国民 isto collect information about their fa血Hyhistory. The 2002 Arnerican Heart Association 
guidelines for prim創yprevention of cardiovascular disease and s甘okerecommend regularly upd副ngfamily histories 
for ∞ronary heart disease (1). 
Stroke is s位onglyaffected by hypertension， which may also be associated with family history (2).百lUS，knowledge 
ofthe family history ofhypertension might also provide potenti叫predictabilityfor stroke. Neve拙leles，白e
relationship between stroke mortality回 daf1包凶lyhistory of stroke叩 dof hypertension remains unc1ear except for 
血erelationship between subarachnoid hemorrhage and a f1む叫lyhistory(3・4).
Al也oughstroke moはalityand incidence has remained副1higher in Japan血m 泊Westemcountries (5)， very few 
prospective studies have examined the association between family history and s甘okemortality泊thegeneral 
Japanese population. NIPPON DATA80 is a 1紅'gecohort託udyof individuals selected randomly企omal over Japan 
who were followed up for 19 ye釘s.We investigated whether a simple questionn位eabout fi包叫lyhistories of柑oke
佃 dof hypertension could predict stroke mo目ality創nongthe general Japanese population. 
Methods 
Population 
Cohort studies of也eNational Survey on Circulatory Disorders， Jap皿，釘ereferred to as NIPPON DATA (National 
Integra旬dProject for Prospective Observation of Non-communicable Disease and its Trends泊曲eAged). The 
present則 dyanalyzed da也企omNIPPON DATA80，泊 whichbaseline surveys were pe.巾 rmedin 1980. Details of 
白iscohort have been reported elsewhere(6). 
Aω包1of 10，546 residents (4640 men回d5906 women， agedと30ye釘s)企'om300 random1y selected dis回cts
participated泊由esurvey血dw釘efollowed up until November 1999. The overall population ofresidents over 30 
ye釘sof age in al di柑ictswas 13，771，阻d也ep釘ticipationrate in血esurvey w笛 76.6%.According1y， these 
participants were considered to be r句resentativeof the Japanese population. Of血e10，546 participants， 2，509 were 
excluded due to incomplete residential access information at the first survey (n = 908)， a history of coron釘yheart 
di鈎笛eor stroke (n = 697)， ormissing information in baseline survey (n = 904).百lepresent蜘 dy血 alyzeddata 
企om血erem血泊.g8，037 participants (3，586 men佃 d4，451 women).百leprevalences of family histories of stroke 
血 dof hypertension did not di島rbetween those who were followed up and those who were not. 
Follow-up survey 
百leunderlyi且gcauses of death in the National Vital Stati幻icswhich we obtained from也eMinis町 ofHeal血，
Labor and Welf釘'ewere coded according to也e併IntemationalClassification of Dise笛es(ICD・9)凹仙theend of 
1994姐 daccording to血e10也IntemationalClassification of Disease (ICD-l 0)企omthe sぬrtof 1995 until the end of 
1999. The details ofthese classifications are described elsewhere (6). Codes 430-438恒ICD・9血d160・69in ICD-I0 
were defined as death企omtotal stroke， which included death企omcerebral infarction (∞des 433， 434， 437.7a阻d7b
inlCD・9，161血d169.1泊ICD・10)叩d企'om祖国・田rebralhemorrhage (codes 431・432in ICD・9，163 and 169.3泊
ICD・10).
百leManagement and Coordination Agency ofthe Government of Japan provided permission to use由eNational 
Vi凶 Statisticsand the Institutional Review Board of Shiga University ofMedical Science (No. 12・18，2000)
approved this study. 
Baseline examination 
Public hea1th nurses obtained information about 阿 en凶 f釘凶lyhistories of stroke佃 dofhypertension (none， both 
p釘ents，only patemal， only matemal). We defined a participant as“family history positive" if he or she repo目ed血at
one p釘enthad such a history. Public heal白nursesalso obtained information about smoking， alcohol consumption， 
and medical history. Trained observers obtained baseline blood pressure values using a鈍and釘dmerc田y
sphygmomanometer plaωdon血eright arm of seated participants. Body mass index (Bl-.但)w笛 calculatedas weight 
(kg) divided by血esqu釘eofheight (m). 
Non-fasting blood s姐 pleswere obta泊edat the baseline survey.百leserum was separated佃 dcentr出.gedsoon 
after blood ∞唱ulation.Plasma s創npleswere collected into siliconized tubes containing sodium fluoride and shipped 
to a central laboratory (0凋kaMedical Center for Hea1th Science 阻 dPromotion) for blood measurements. Plasma 
g1ucose was measured using the cupric-neocuproine method and converted to the value of the glucose oxidωs 
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me也'Od(7). T'Otal ch'Olester'Ol was als'O meas町'eden勾matically鉛 standardizedby the Centers f'Or Disease 
C'On位'OJ/Nati'OnalHeart， Lung， and Blood Institute (CDC-NHLBI) Lipids Standardizati'On Pr'Ogram (8). 
We defined high bl'O'Od pressureぉ syst'Olicbl'O'Od press町 e'Ofさ140mmHg， diast'Olic bl'O'Od pressure三90mmHg，
也ea也nini誼 ati'On'Of antihypertensive agents， 'Or阻.yc'Ombinati'On of也ese. We divided participants int'O five 
categ'Ories 'Ofsm'Okers (never-sm'Oked; ex-sm'Oker; c町田tsm'Oker， <21 cigarettes/d思 ;::21cigarettes/day and三41
cigare仕es/day)回 df'Our categ'Ories 'Of drinking (never-drinker; ex-drinker; current drinker， 'Occぉi'Onallyand daily). 
Statistical analysis 
C'Ontimi'Ous variables were c'Ompared using the analysis 'Of vari血白血ddich'OtoDlIzed variables were compared 
using the i-t釘tt'O determine differences包批b蹴 linecharacteri封切抑制ingt'Ofan均 hist'Ory側培'Ories.恥
multivariate adjusted hazard rati'Os (HRs) 'Of str'Oke m'O目alitywere estimated by也reeC'Ox pr'Op'Orti'Onal hazards 
m'Odels wi也 thef'Ol1'Owing adju拍nents:M'Odel 1， age; M'Odel 2，昭島t'O凶ch'Olester'Ol，bl'Ood gluc'Ose， sm'Oking，佃d
合加kingcateg'Ory; M'Odel 3， syst'Olic bl'O'Od pressure w笛 addedt'O M'Odel 2. All c'Onfidence interva1s were estimated at 
白e95% leve1. All statistica1 t剖 swere tw'O-sided and significance was defined箇 P<0.05. The Statistical Package f'Or 
the S'Ocial Sciences (SPSS Japan Inc. versi'On l1.0J， T'Okyo， Japan) was used t'O perfonn a11阻a1yses.
Results 
The preva1ences 'Offi箇凶1yhist'Ories 'Of柑''Oke血 d'Ofhypertensi'On were 20.6血 d31.1 %，respectivelぁTab1e1 
sh'Ows the base1ine characteristics 'Ofthe study participants s国 tifiedby gender and age acc'Ording t'O血mi1yhist'Ories. 
In b'O血gender-and age-specific gr'Oups， participants wi白afar凶lyhist'Ory 'Ofhypertensi'On m'Ore 'Often had a fi回世ly
hist'Ory'Of甜'Oke.We did n'Ot find血 ysignifi伺且tdifference acc'Ording t'O fi祖語Iyhist'Ory in mean values 'Of age， BMI， 
blo'Od pressure，ω凶 ch'Olester'Ol，'Or bl'Ood glucose. In additi'On，血巴preva1ences'Of hypertensi'On，企equency'Of
medicati'On f'Or hypertensi'On， smoking， 'Or alc'Ohol c'Onsumpti'On did not significantly difer. 
T'Otal pers'On-years 'Off'Ol1'Ow-up were 140，340 and也emean follow-up period was 17.5 years. During血isperi'Od， 
1，570 participants died 'Ofall回 U鈴S血 d261 participants died 'Oft'O凶誼'Oke(152 'Ofischemic s甘'Oke，58 'Of 
in仕a-cerebralhem'Orrhagic stroke and 51 'Of 'Other conditions). 
Table 2 sh'Ows gender specific ana1yses.官官number'Of str'Oke deaths， multiple adjusted HRS and 95% CIs f'Or 
S甘okem'Ortality according to family hist'Ories 'Of甜'Oke血 d'Ofhypertensi'On釘elisted.A白血ilyhist'Ory 'Of str'Oke w笛
n'Ot related t'O str'Oke mortality泊 eithergend町'.A family hist'Ory 'Ofhypertensi'On w笛 p'Ositivelyand signi自国ntly
related t'O cerebra1 infarcti'On m'Ortality in men (Table 2; to包1str'Oke， M'Ode12: HR = 1.38， 95%CI: 0.97 -1.96， cerebral 
infarction， M'Odel 2: HR = 1.68， 95%CI: 1.08 -2.60). On the 'Other hand， a far凶lyhist'Ory 'Ofhypertensi'On did n'Ot 
predicts位。kem'Ortality in w'Omen. 
Table 3 sh'Ows gender-and age-gr'Oup-specific血 alyses.A family hist'Ory of s位'Okewas n'Ot related t'O s甘'Oke
mortality恒 ei也ergend巴:r'Or any age specific group. A family hist'Ory 'Ofhype巾回i'Ondid n'Ot relate to t'Ota1 柑'Oke
m'Ortality泊 y'Oungermen aged <60 ye釘sbut signincantly increased t'Otal str'Oke m'Ortality in elderly men agedと60
y伺お(Table3: Men (b); M'Odel2: HR = 1.52， 95o/oCI: 1.02・2.27).C'Onversely， inw'Omen， a family hist'Ory 'Of 
hypertensi'On significantly increased t'Otal str'Oke m'Ortality in younger gr'Oup aged <60 ye紅s(Table 3: W'Omen (ゆ;
Mode12: HR = 3.06， 95%CI: 1.37・6.86).Am'Ong elderly w'Omen aged 三60years， we did n'Ot find any relati'Onship 
between fi回世lyhistory 'Ofhypertensi'On and s回 kem'Ortality (1曲le3: W'Omen (b)).We ca1culated all}虫susing the 
也氏em'Odels and f'Ound白紙叫ju錨nentf'Or syst'Olic bl'O'Od press町'edid n'Ot alter these findings. 
Discussion 
百lepresent study f'Ound that a farnily hist'Ory 'Of str'Oke c'Ould n'Ot predict 誼 okem'Ortality in也egenera1 J apanese 
p'Opulati'On. H'Owever， a farnily hist'Ory 'Of hypertensi'On sigr岨cantlyrelated t'O str'Oke m'Ortality am'Ong elderly men 
aged 60 'Or m'Ore years回 dy'Ounger w'Omen aged less也叩60ye釘s.
In previous epiderni'Ologic investigati'Ons including蜘 dies'Oftwins and the Fr笹山由amSωdy，a fi倒凶lyhist'Ory 'Of 
str'Oke seemed t'O increase the risk 'Of 町'Okeal也'Oughsome studies did n'Ot白lda significant relati'Onship (4， 9・16).
Fl'Osmann et al. sy耐 maticallyreviewed the genetic叩iderni'Ol'Ogy'Of ischemic str'Oke.四位meta-analysesidentified 
a positive family hist'Ory 'Of str'Oke箇 amoderate risk fact'Or f'Or ischemic stroke in b'Oth case-c'Ontr'Ol ('Odds rati'O (OR): 
1.76; 95%CI， 1.7・1.9)and c'Oh'Ort (OR: 1み 95%CI，1.2・1.5)studies (4). Al血'Oughp'Ossible c'Onf'Ounding fact'Ors 
were n'Ot adjusted f'Or， a pr'Ospective Japanes巴studysh'Owed也ata far凶lyhist'Ory 'Of s甘'Okeincreased the risk 'Of 
泊甘a・cerebra1hem'Oπhage but n'Ot 'Of cerebra1 infarcti'On (11). Based 'On血esefindings， the American Heart 
Ass'Ociati'On/American Str'Oke Associati'On Str'Oke C'Ouncil n'Oted也atb'O血patem叫andmatema1 hist'Ories 'Of柑'Okeare 
associated wi也 increasedrisk 'Of 誼 oke也roughmany mechanisms， including (1) genetic heri也bility'Of s甘'Okerisk 
fact'Ors， (2) 泊heri旬且ce 'Of 叩sceptibility t'O 血e effects 'Of such risk fact'Ors， (3) familial sharing 'Of 
cultura1lenvir'Onmen句1and lifestyle血.ct'Ors，and (4) interacti'On between genetic and envir'Onmen.也1fact'Ors (3). 
On the bases 'Ofthis inf'Onnati'On， we initially p'Os旬lated也atparticipants with a farnily hist'Ory 'Of s回 kemight have 
higher bl'Ood pressure， '0也erunfav'Orable risk fact'Ors and c'Onsequently a higher HR f'Or 柑'Okem'Ortality白血th'Ose
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without such a fa:r凶lyhistory. However， we did not identi今回ysi酔ificantassociations. One possible expl担 ationfor 
耐 absenceof a relationship between family history of s甘oke阻 dstrokemo制 itymightbe白 veryhigh historical 
stroke mortality rate泊Jap阻.A1though血egeneticp∞1 of Japanese h箇 notchanged，也eage-adjusted stroke 
mortality ra旬h笛 signi:ficant1ydecreased during the p鎚thalf-century (17).四issu田e由也atenvironmental factors 
h血ep笛t， such as especially higher salt intake which lead to inα'eased blood pressure or maInutrition，位'ong1y
contributed to也estroke incidence， especially也atof cerebral hemorrhage (18). Furthermore， since infectious disease 
was企'equentcause of d伺白dur恒g血elifetimes ofrespondents' paren岱，せlerewere also some possibilities也ata 
positive fa:rnily history of stroke in也epresent study inc1uded the paren包whowere a血ictedwith stroke because也ey
simply lived longer. Thus， a family history of stroke assessed using the reports to a simple qu回 ionnairein血E
present study could not predict stroke mo此alityin J apan. Di:ferentiation of fa:rnily history of stroke血 dage of stroke 
onset a:rnong a.flicted p紅entsmight be import血tto underst血d也ein:fluence of a fa:rnily history of stroke on s位。ke
mortality (16). 
Hype巾 nsionis one ofthe main risk factors for stroke， which is also supposed to be a:fected by fa:rnily history 
(2，19). Several genetic epidemiologic studies have revealed that gene polymorphisms釘erelated to hypertension 
(19-21). Some由 dieshave also found an aggregation ofhypertension and stroke in fa:rnily histories and medical 
histories，釦，ggestinga c10se association between these diseases (22・23).We also found血 aggregationofbo血
diseases in fa:rnily histories in the present study. However， studies on the re1ationship between a fa:rnily history of 
hypertension血 dstroke mortality are stil scarωand the results釘'enot concordant. Flossmann et al. mentioned the 
difficulty of diagnosing family history ofhypertension in也ep笛tin their review (4). Okada et al. reported由E
prevalence offarnily history ofhypertension w笛 5.40/0(224/4，186)in 1976 (11)， which was much lower血組曲at
observed in也epresent study. Recall for paren凶 hypertensionmay be difficult to confirm because of less企equent
opportunity for measuring blood pres即 eor di:ferent criteria ofhypertension when白出p田 ntswere young and 
alive and of so-called“recall biぉ"百lUS，furthぽ studyshou1d be warranted. In our present :findings， we observed the 
relationship between farnily history ofhypertension血 dstrokemo民alitywぉ evidentwi也asigni:ficant HR greater 
血an3.0回lOngyounger women白血elderwomen and men.百lSsuggests that some genetic in:fluenc巴sare involved 
h也epa也ogenesisof hypertension and s位oke(14-15)， al也oughHR of elder men w笛釘ound1.5 wi白血.tistical
signi:ficance. We primarily hypo血esized也at也巴relationbetween fa:rnily history ofhypertension血 d甜okemo托ality
was 町ongerin younger白血也atin elderly because the e:fect of environmental cardiovascular risk factors might b巴
evident in白eelderly and numbers ofrisk factors would increase with age (24)， which attenuated the e:fect offa:rnily 
history due to genetic background. This hypothesis is consistent wi白 our:findings for women. Since也eaw紅enessof 
hypertension w鎚 reportedto be lower in men由anin women (25)， lower accuracy offamily history ofhypertension 
in men might have lead to批 lowHR也youngermen. 
In conc1usion， a s回plequestionn凶redesigned to笛 sessa f1包凶lyhistory of s凶 kecould not be an index of 
potential genetic risk predicting s甘okemortality in this study. More speci:fic information with regard to parental 
history of stroke or more speci:fic genetic exploration might be required to assess the genetic risk of stroke mortality. 
Whereas a fa:rnily history ofhypertension obtained企oma simple questionnaire might have the potential to predict血
泊町巴笛edrisk of total位 okemo武ality.For individuals who reported fa:rnily history ofhypertension， other 
cardiovascular risk factors and the risk factors for future hypertension such as salt intake (26)， shou1d be managed to 
prevent s甘oke.
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Diastolic Blood Pressure (mmHg) 
To包1Cholesterol (mgfdl) 
B100d glucose (mgfdl) 
回ghblood press町 e(%)





































































































































































































Family history of s回 ke(%)
Age 
B阻(kgfm2)
Systolic BI∞d Pressure (mmHg) 
Diastolic Blood Pressure (盟国Hg)
To旬1Cholesterol (mgfdl) 
Blood glu∞se (mgldl) 
High blood pressure (%) 








current smoker(2g) (%) 
Bl¥I但:body mass index 
High blood pressure was defined as SBP注140m町田ga目d/orDBP註90mmHg and lor medication. ・:p< 0.05 

















































































































































HR: hazard ratio， CI: confidence interval， 
寧Hazardratios were estimated by Cox propo同ionalha.zard model adjusted for age. 
**Hazard ratios were estimated by Cox proportional hazard model adjusted for age， blood glucose， total cholesterol， smoking habits and drinking habits. 
判事Hazardratios were凶timatedby Cox proportional hazard model adjusted for age， systoric blood pressure， blood glu∞se， to凶 cholesterol，smoking habits and drinking habits. 
Table 3. Multiple adj凶，tedhazard ratios and 95% confidence intervals according to the family history by gender and age specific group in 3，586 men and 4，451 women aged 30 

























































































































HR: hazard ratio， CI: confidence泊t釘val，
*Hazard ratios were estirnated by Cox proportional hazard model adjusted for age. 
料 Hazardratios were estimated by Cox propo目ionalhazard model adjusted for age， blood glu∞se， total cholesterol， smoking habits and drinking habits. 







































































































Table 1. Baseline characteri.stics of study population. NIPPON DATA90， men and 
women aged 30 to 70 ye位 sin 1990. 
Men Women 
2752 3898 
49.9 土11.2 49.0 士11.3
23.1 土3.0 22.9 土3.3
136.2 土19.5 131.3 土19.9
83.8 土11.7 79.4 土11.8
199.61士36.59 205.52 土37.98
50.4 土15.0 57.5 土14.9
151.8 土108.8 119.1 土79.8
102.0 土33.4 101.1 土28.9
921 33.5% 3572 91.6% 
141 5.1% 39 1.0% 






Total cholesterol (mg/dl) 
HDL cholesterol (mg/ω 
Tri.glyωride (mg/dl) 










High blood pressure 
High blood glucose 
Dyslipidemia 
Values are nu皿ber，%， orme田止SD.
High blood pressure， B~13α85mmHg or treatment of hype此ension;high blood 
glucose， blood glucose三110mg/dlor treatment of diabetes; dyslipidemia as 
tri.glyceri.deと150mg/dlor high density lipoprotein<40mg/dl or treat血entof
dyslipidemia. 


































Table 2 Hazard ratio and population attributable fraction for cardiovascular disease deaths according to the combination of smoking 
status and obesity*: NIPPON DATA90 
Number Person-year CVD mortaJity 
of s CVD deaths rate 
participantof (n) (per 1，000 















(0.08・5.53)0.67 0.50 1 1988 





2.0 1.7 (0.46 ・4.9ω1.52 2.07 5 2414 
36.8 32.0 (1.33・7.36)3.13 2.80 47 16780 y 
obesity 
Smoker 



















*Obe岳町wasdefined: body mass index三25kg/m2• 
十Hazardratios were adjusted for age and drinking. 










Non smoker non-obesity 2，638 
793 
1.43 1.19 1 843 
2.46 2.61 1 383 28 
6.9 4.32 2.31 9 3889 Smoker 
5.2 4.74 3.27 4 1224 
日ble3 Hazard ratio and population attributable仕actionfor cardiovascular disease according to the combination of smoking status and 
metabolic syndrome: NIPPON DATA90. 
Number 




Non smoker- 480 6817 
+ 76 1109 
Past smoker- 494 7036 
+ 107 1494 
Smoker 1343 18620 
+ 252 3437 
Women 
Nonsmoker- 3，034 43585 
+ 397 5631 
Past smoker- 81 1042 
+ 13 184 
Smoker 336 4627 
CVD mortality rate 
CVD deaths{per 1，000 Adjusted hazard ratio 
Estimated 
excess CVD 






























1.06 (0.15 ・7.81)0.05 
2.98 (0.41 ・21.79)0.6 











+ 37 486 3 6.17 4.94 (1.52 ・16.09)2.4 3.9 
士Metabolicsyndrome were de:fined as follows: obesity (body mass index三25kg/m2)plus any two of the following three factors: high blood 
pressure as blood pressure三130/85mmHgor treatment of hypertension， high blood glucose as blood glucose~110mg/dl or treatment of 
diabetes， dyslipidemia as triglyceride三150皿g/dlor high density lipoprotein cholesterol<40皿g/dlor treatment of dyslipidemia. 
十Hazardratios were adjusted for age and drinking. 
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